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Abstract not available for CN 11 94510 
Abstract of corresponding document: US6320852 

A technique used in a mobile communications system. A mobile terminal station transmits a 
signal subjected to an error-correction encoding processing. Each of a plurality of base stations 
receives the signal transmitted from the mobile terminal station via the wireless line, performs an 
error-correction decoding processing for the received signal, and transmits an error-correction 
decoded signal to a base-station host apparatus via the wired line. The base-station host 
apparatus performs an error-correction encoding processing for each of the signals received from 
the base stations, composes the thus error-correction encoded signals into one signal, and 
performs an error-correction decoding processing for the composed signal. The technique can 
improve the error rate of a received signal without increasing the amount of signal data flowing 
between the base stations and the base-station host apparatus. 
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Position diversity reception, base station main frame apparatus and processing 
method for receiving signal 

Claims of corresponding document: US6320852 



What is claimed is: 

1. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line, and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal subjected to a first error-correction encoding processing; 
at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line; 

(c) performing a first error correction decoding processing for the received first signal; 

(d) transmitting a second signal including a first error-correction decoded signal and an information data signal to the 
base-station host apparatus via the wired line; and 

at the base-station host apparatus: 

(e) performing a second error-correction encoding processing for each of the second signals received from the base 
stations; 

(f) composing the second error correction encoded signals into a third signal; and 

(g) performing a second error-correction decoding processing for the composed third signal. 

2. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line, and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal which has been subjected to an error-detection encoding processing and a first error- 
correction encoding processing; 

at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line 

(c) performing a first error-correction decoding processing and an error detection processing for the thus-received first 
signals 

(d) transmitting a second signal including a first error-correction decoded signal that has been subjected to the first 
error-correction decoding processing and an information data signal to the base-station host apparatus via the wired 
line; and 

at the base-station host apparatus: 

(e) operating based on the results of error detection received from the base stations such that if it is determined that 
error presence information is transmitted from all of the base stations; 

(f) performing a second error-correction encoding processing for each of second signals received from the base 
stations; 

(g) composing the second error-correction encoded signals into a third signal, and subjects the composed third signal 
to a second error-correction decoding processing. 

3. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line, and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal which has been subjected to an error-detection encoding processing and a first error- 
correction encoding processing; 

at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line, 

(c) performing a first error-correction decoding processing for the thus-received signals, and 

(d) transmitting a second signal including a first error-correction decoded signal that has been subjected to the first 
error-correction decoding processing and an information data signal to the base-station host apparatus via the wired 
line; and 

at the base-station host apparatus: 

(e) performing error detection for the second signal received from each of the base stations, 

(f) operating based on results of the error detection such that if it is determined that error presence information is 
transmitted from all of the base stations, the base-station host apparatus performs a second error-correction encoding 
processing for each of the second signals received from the base stations, 

(g) composing the second error-correction encoded signals into a third signal, and 

(h) subjecting the composed third signal to a second error-correction decoding processing. 

4. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line, and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal which has been subjected to an error-detection encoding processing and a first error 
correction encoding processing via the wired line; 

at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line, 

(c) performing a first error correction decoding processing for the thus-received signal, 

(d) transmitting a second signal including a first error-correction decoded signal that has been subjected to the first 
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error-correction decoding processing and an information data signal to the base-station host apparatus via the wired 
line; and 

at the base-station host apparatus: 

(e) performing a second error-correction encoding processing for the second signal received from each of the base 
stations, 

(f) composing the second error-correction encoded signals into a third signal, 

(g) performing a second error-correction decoding processing for the thus-composed third signal to obtain a second 
error-correction decoded signal, 

(h) performing error-detection for the error-correction decoded signal, and 

(i) outputting the error-correction decoded signal as a received signal in a case where no errors are detected from the 
results of error detection. 

5. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal which has been subjected to a first error-correction encoding processing; 
at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line, 

(c) performing a first error correction decoding processing for the thus-received signals, and 

(d) transmitting a second signal including a first error-correction decoded signal that has been subjected to the first 
error-correction decoding processing and an information data signal to the base-station host apparatus via the wired 
line; and 

at the base-station host apparatus: 

(e) performing a second error-correction encoding processing for the second signal received from each of the base 
stations, 

(f) composing the second error-correction encoded signals into a third signal in such a way as to reflect an error rate 
obtained from the signals outputted from the base stations, and 

(g) performing a second error-correction decoding processing for the thus-composed third signal. 

6. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line, and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal which has been subjected to a first error-correction encoding processing; 
at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line, 

(c) performing a frame reliability detection processing, 

(d) performing a first error-correction decoding processing for the thus-received signal, and 

(e) transmitting a second signal including a first error-correction decoded signal that has been subjected to the frame 
reliability detecting processing and the first error-correction decoding processing and an information data signal to the 
base-station host apparatus via the wired line; and 

at the base-station host apparatus: 

(f) performing a second error correction encoding processing for the second signal received from each of the base 
stations, 

(g) composing the second error-correction encoded signals into a third signal in such a way as to reflect the frame 
reliability information received from the respective base stations, and 

(h) performing a second error-correction decoding processing for the thus-composed third signal. 

7. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line, and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal which has been subjected to a first error-correction encoding processing; 
at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line, 

(c) performing a frame reliability detecting processing for the thus-received signals, 

(d) performing a first error-correction decoding processing for the signal through use of the result of detection of 
reliability in order to produce an error-correction decoded signal and a soft determination output, and 

(e) transmitting a second signal including a first error-correction decoded signal and an information data signal to the 
base-station host apparatus via the wired line; and 

at the base-station host apparatus: 

(f) performing a second error-correction encoding processing for the signals received from the base stations through 
use of the soft determination output information in order to produce error-correction encoded signals with soft 
determination outputs, 

(g) composing the second error-correction encoded signals into a third signal by utilization of the soft determination 
outputs produced by the error-correction encoding processing, and 

(h) performing a second error-correction decoding processing for the thus-composed third signal. 

8. A site diversity receiving method for use in a mobile communications system that includes a mobile terminal station, 
a plurality of base stations connected to the mobile terminal station via a wireless line and a base-station host 
apparatus connected to the base stations via a wired line, comprising the steps of 

at the mobile terminal station: 

(a) transmitting a first signal which has been subjected to an error-detection encoding processing and a first error- 
correction encoding processing; 

at each of the plurality of base stations: 

(b) receiving the first signal transmitted from the mobile terminal station via the wireless line, 
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(c) performing a first error-correction decoding processing for the thus-received signals, and 

(d) transmitting a second signal including a first error-correction decoded signal that has been subjected to the first 
error-correction decoding processing and an information data signal to the base-station host apparatus via the wired 
line; and 

at the base-station host apparatus: 

(e) performing an error detection processing for the second signal received from each of the base stations, and 

(f) operating such that if there is not found a first error in the signals received from all of the base stations, the base- 
station host apparatus outputs the signals received from the respective base stations as received signals, and if there 
is found the first error in the signals received from the base stations, the base-station host apparatus composes the 
signals received from the base stations into one signal and detects a second error in the composed signal, that if there 
is not found the second error in the composed third signal, the base-station host apparatus outputs the composed 
third signal as a received signal, and if there is found an error in the composed third signal, the base-station host 
apparatus performs a second error-correction encoding processing for the signals received from the base station, 
composes the second error-correction encoded signals into a third signal, performs a second error-correction 
decoding processing for the composed third signal, and detects a third error in the error-correction decoded signal, 
and that if there is not found the third error in the second error-correction decoded signal, the base-station host 
apparatus outputs the second error-correction decoded signal as a received signal. 

9. The site diversity receiving method for use in the mobile communications system according to claim 8, 

said operating step (f) at the base station host-apparatus is performed such that if a third error in the second error- 
correction decoded signal is detected by the base-station host apparatus, the signals received from the base stations 
or the composed third signal is output as a received signal. 

10. A base station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless lines, and said base-station host apparatus connected to the 
base stations via wired lines, wherein a first signal subjected to a first error-correction encoding processing and 
transmitted from the mobile terminal station is received by said plurality of base stations where the first signals are 
further subjected to a first error-correction decoding processing, and wherein second signals including the first error- 
correction decoded signals and information data signals are received via the wired lines by the base-station host 
apparatus, the base-station host apparatus comprising: 

a second error-correction encoding section which performs a second error-correction encoding processing for the 
error-correction decoded second signals outputted from the respective base stations and outputs the second error- 
correction encoded signals; 

a composing section which composes the second error-correction encoded signals into a third signal; and 

a second error-correction decoding section which performs a second error-correction decoding processing for the 

composed third signal outputted from the composing section. 

11. The base station host apparatus for use in a mobile communications system which employs a site diversity 
receiving method according to claim 10, wherein the composing section is arranged so as to output results of soft 
determination along with the composed signal; and 

the second error-correction decoding section is arranged so as to subject the composed third signal to a soft 
determination decoding processing through use of the composed third signal and the results of soft determination from 
the composing section. 

12. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless lines, and a base-station host apparatus connected to the base 
stations via wired lines, wherein a signal subjected to an error detection processing and a first error-correction 
encoding processing and transmitted from the mobile terminal station is received by said plurality of base stations, 
where the first signals are further subjected to a first error-correction decoding processing and an error detection 
processing, and wherein the base-station host apparatus receives second signals, said second signals including the 
first error-correction decoded signal and an information signal, via the wired lines error presence/absence information 
obtained as a result of the error detection processings performed by the plurality of base-stations, the base-station 
host apparatus comprising: 

an error determination section which performs an error determination processing upon receipt of the error 
presence/absence information from each of the base stations; 

a second error-correction encoding section which performs second error-correction encoding processing for the 
second signals outputted from the respective base stations and outputs thus obtained second error-correction 
encoded signals; 

a composing section which composes the second error-correction encoded signals received from the second error- 
correction encoding section into a third signal; 

a second error-correction decoding section which performs second error-correction decoding processing for the 
composed third signal outputted from the composing section; and 

a gate section which outputs the third signal received from the second error-correction decoding section as a received 
output if the error determination section determines that error presence information is sent from all of the base 
stations. 

13. The base station host apparatus for use in a mobile communications system which employs a site diversity 
receiving method according to claim 12, wherein the gate section is configured as a selection section such that if the 
error determination section determines that error presence information is sent from all of the base stations, the gate 
section selects an outputted from the second error-correction decoding section, and if the error determination section 
determines that error presence information is not sent from all of the base stations, the gate section selects the error- 
correction decoded signal outputted from each of the base stations. 

14. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
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connected to the mobile terminal station via a wireless lines, and a base-station host apparatus connected to the base 
stations via a wired lines, wherein a first signal, said first signal including a signal that has been subjected to error- 
correction decoding processing, subjected to an error-detection encoding processing and a first error-correction 
encoding processing and transmitted from the mobile terminal station is received by said plurality of base stations, 
where the first signals are further subjected to the first error-correction decoding processing, and wherein the base- 
station host apparatus receives second signals, said second signals including the first error-correction decoded signal 
and an information signal, via the wired lines from the plurality of base stations, the base-station host apparatus 
comprising: 

an error detection section which subjects to detect the second signal received from each of the base stations and 
outputs error presence/absence information; 

an error determination section which performs an error determination operation upon receipt of the error 
presence/absence information from the error detection section; 

a second error-correction encoding section which performs a second error-correction encoding processing for the 
second signal outputted from the respective base stations and outputs thus obtained second error-correction encoded 
signals; 

a composing section which composes the second error-correction encoded signals received from the second error- 
correction encoding section into a third signal; 

a second error-correction decoding section which performs a second error-correction decoding processing for the 
composed third signal outputted from the composing section; and 

a gate section which outputs the signal received from the second error-correction decoding section as a received 
output if the error determination section determines that error presence information is sent from all of the base 
stations. 

15. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method according to claim 14, the gate section is configured as a selection section such that if the error determination 
section determines that error presence information is sent from all of the base stations, the gate section selects an 
outputted from the second error-correction decoding section, and if the error determination section determines that 
error presence information is not sent from all of the base stations the gate section selects the second error-correction 
decoded signal outputted from each of the base stations. 

16. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless lines, and said base-station host apparatus connected to the 
base stations via wired lines, wherein a first signal, said first signal including a signal that has been subjected to first 
error-correction decoding processing, subjected to an error-detection encoding processing and a first error-correction 
encoding processing and transmitted from the mobile terminal station is received by a plurality of base stations, where 
the first signals are further subjected to a first error-correction decoding processing, and wherein the base-station host 
apparatus receives second signals, said second signals including the first error-correction decoded signal and an 
information signal, via the wired lines from the plurality of base stations, the base-station host apparatus comprising: 

a first composing section which composes into one signal the second signals received from the base stations; 
an error detection section which performs error detection for the thus-composed signal; 

a second error-correction encoding section which performs a second error-correction encoding processing for the 
error-correction decoded signals outputted from the respective base stations and outputs thus obtained second error- 
correction encoded signals; 

a second composing section which composes the second error-correction encoded signals received from the second 
error-correction encoding section into a third signal; 

a second error-correction decoding section which performs a second error-correction decoding processing for the 
composed third signal outputted from the second composing section; and 

a gate section which outputs the signal received from the second error-correction decoding section as a received 
output if the error detection section determines that the composed third signal includes error presence information. 

17. The base-station host apparatus for use in communications system which employs a site diversity receiving 
method according to claim 16, wherein, the gate section is configured as a selection section such that if the error 
detection section detects that the composed third signal includes error presence information, the gate section selects 
an outputted from the second error-correction decoding section, and if the error detection section does not detect that 
the composed third signal includes error presence information, the gate section selects the first error-correction 
decoded signal outputted from each of the base stations. 

18. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless lines, and a base-station host apparatus connected to the base 
stations via wired lines, wherein a first signal, said first signal including a signal that has been subjected to error- 
correction decoding processing, subjected to an error-detection processing and a first error-correction encoding 
processing and transmitted from the mobile terminal station is received by said plurality of base stations, where the 
first signals are further subjected to a first error-correction decoding processing, and wherein the base-station host 
apparatus receives second signals, said second signals including the first error-correction decoded signal and an 
information signal, via the wired lines from the plurality of base stations, the base-station host apparatus comprising: 

a second error-correction encoding section which performs a second error-correction encoding processing for the first 
error-correction decoded signals received from the respective base stations; 

a composing section which composes the second error-correction encoded signals into a third signal; 

a second error-correction decoding section which performs a second error-correction decoding processing for the thus 

composed third signal; 

an error detection section which performs error detection for the second error-correction decoded signal received from 
the second error-correction decoding section; and 

a gate section which outputs the signal received from the second error-correction decoding section as a received 
output if the error detection section detects no errors. 
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19. The base-station host apparatus for use in a mobile communications system which employs a site diversity 
receiving method according to claim 18, wherein the gate section is configured as a selection section such that if the 
error detection section detects no errors, the gate section selects an outputted from the second error-correction 
decoding section, and if the error detection section detects errors, the gate section selects the first error-correction 
decoded signal outputted from each of the base stations. 

20. The base-station host apparatus for use in a mobile communications system which employs a site diversity 
receiving method according to claim 18, wherein the base-station host apparatus includes a second composing 
section which composes into one signal the first error-correction decoding signals received from the respective base 
stations; and 

the gate section is configured as a selection section such that if the error detection section detects no errors, the gate 
section selects an outputted from the second error-correction decoding section, and if the error detection section 
detects errors, the gate section selects the signal outputted from the second composite section. 

21. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless lines, and said base-station host apparatus connected to the 
base stations via wired lines, wherein a first signal, said first signal including a signal that has been subjected to error- 
correction decoding processing, subjected to a first error-correction encoding processing transmitted from the mobile 
terminal station is received by a plurality of base stations, where a first signals are further subjected to a first error- 
correction decoding processing, and wherein the base-station host apparatus receives second signals, said second 
signals including the first error-correction decoded signal and an information signal, via the wired lines from the 
plurality of base stations, the base-station host apparatus comprising: 

an error rate measurement section which measures the error rate of the error-correction decoded signal outputted 
from each of the base stations; 

a second error-correction encoding section which performs a second error-correction encoding processing for the first 
error-correction decoded signals received from the respective base stations; 

a composing section which composes the second error-correction encoded signals into a third signal in such a way as 
to reflect the error rate measured by the error rate measurement section; and 

a second error-correction decoding section which performs a second error-correction decoding processing for the thus 
composed third signal. 

22. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless lines, and said base-station host apparatus connected to the 
base stations via wired lines, wherein a first signal, said first signal including a signal that has been subjected to error- 
correction decoding processing, subjected to a first error-correction encoding processing, and transmitted from the 
mobile terminal station is received by said plurality of base stations, where frame reliability information regarding the 
received first signal is detected and the received first signal is subjected to a first error-correction decoding 
processing, and wherein the base-station host apparatus receives second signals, said second signals including the 
first error-correction decoded signal and an information signal having the frame reliability information from the plurality 
of base stations, via the wired lines the base-station host apparatus comprising: 

a frame reliability information receiving section which receives frame reliability information from each of the base 
stations; 

a second error-correction encoding section which performs a second error-correction encoding processing for the first 
error-correction decoded signals received from the respective base stations; 

a composing section which composes the second error-correction encoded signals outputted from the error-correction 
encoding section into a third signal in such a way as to reflect the frame reliability information received by the frame 
reliability information receiving section; and 

a second error-correction decoding section which performs a second error-correction decoding processing for the thus 
composed third signal. 

23. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless line, and said base-station host apparatus connected to the base 
stations via wired lines, wherein a first signal, said first signal including a signal that has been subjected to a first error- 
correction encoding processing and transmitted from the mobile terminal station is received by said plurality of base 
stations, where the first signals are further subjected to a first error-correction decoding processing in order to output 
first error-correction decoded signals with soft determination outputs, and wherein the base-station host apparatus 
receives second signals, said second signals including the first error-correction decoded signals and an information 
signals, having the soft determination via the wired lines, outputted from the plurality of base stations, the base-station 
host apparatus comprising: 

a second error-correction encoding section which performs a second error-correction encoding processing for the first 
error-correction decoded signals received from the respective base stations through use of the soft determination 
output information in order to output thus obtained second error-correction encoded signals with soft determination 
outputs; 

a composing section which composes the second error-correction encoded signals outputted from the second error- 
correction encoding section into a third signal by utilization of the soft determination outputs produced by the second 
error-correction encoding processing; and 

a second error-correction decoding section which performs a second error-correction decoding processing for the 
thus-composed third signal. 

24. A base-station host apparatus for use in a mobile communications system which employs a site diversity receiving 
method, for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via wireless lines, and said base-station host apparatus connected to the 
base stations via wired lines, wherein a first signal, said first signal including a signal that has been subjected to a first 
error-correction encoding processing and transmitted from the mobile terminal station is received by said plurality of 
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base stations, where the first signals are further subjected to a first error-correction decoding processing, and wherein 
the base-station host apparatus receives second signals, said second signals including the first error-correction 
decoded signals and information signals, via the wired lines from the plurality of base stations, the base-station host 
apparatus comprising: 

a first composing section which composes into one signal the first error-correction decoded signals received from the 
base stations; 

a second error correction encoding section which performs a second error-correction encoding processing for the first 
error-correction decoded signals received from the base stations to thereby output second error-correction encoded 
signals; 

a second composing section which composes the second error-correction encoded signals from the second error- 
correction encoding section into a third signal; 

a second error-correction decoding section which performs a second error-correction decoding processing for the 
composed third signal outputted from the second composing section; 

a signal selection section which selects any one from the signals received from the base stations, the composed third 
signal outputted from the first composing section, and the signal outputted from the second error-correction decoding 
section; 

a first error detection section which detects a first error in the error-correction decoded signal received from each of 
the base stations; 

a second error detection section which detects a second error in the signal outputted from the first composing section; 
a third error detection section which detects a third error in the third signal outputted from the second error-correction 
decoding section; and 

a signal selection control section which receives the results of detection from the first, second, and third error 
detection sections, wherein 

the control section makes a determination as to whether or not there is found an error in the signal received from each 
of the base stations, through use of the detection result received from the first error detection section, and causes the 
signal selection section to output the signals received from the base stations as received signals if no errors are 
detected from the second signals received from the base stations; 

if there are found errors in all the second signals received from the base stations the control section makes a 
determination as to whether or not there is found an error in the second signal output, through use of the detection 
result received from the second error detection section, and causes the signal selection section to output the 
composed signal as a received signal if no errors are detected from the composed signal; 

if there is found an error in the composed signal, the control section makes a determination as to whether or not there 
is found an error in the signal outputted from the error-correction decoding section, through use of the detection result 
received from the third error detection section; and 

if no errors are detected from the signal outputted from the error-correction decoding section, the control section 
causes the signal selection section to output the error-correction decoded signal as a received signal. 

25. The base-station host apparatus for use in a mobile communications system which employs a site diversity 
receiving method according to claim 24, wherein the third error detection section comprises a control section which 
controls the signal selection section in such a way that the signal selection section outputs the composed third signal 
composed signal or the signals received from the base stations as a received signal if an error is detected from the 
error-correction decoded signal. 

26. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 
a receiving step for receiving a first error-correction decoded signal from each of a plurality of base stations which 
receive a transmission signal from a mobile terminal station, said mobile terminal transmitting a first signal, said first 
signal including a signal that has been subjected to a first error-correction encoding processing as the transmission 
signal, and each of said base stations performing a first error-correction decoding processing for the transmission 
signal to obtain the first error-correction decoded signal; 

a second error-correction encoding processing step for performing second error correction encoding processing for 
each of the second signals received via wired lines from the respective base stations in said receiving step; 
a composing step for composing the second signals subjected to the second error-correction encoding processing to 
obtain a composed third signal; and 

second error-correction decoding processing for performing second error-correction decoding processing for the 
composed third signal. 

27. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 
a receiving step for receiving a first error-correction decoded signal and error presence information from each of a 
plurality of base stations which receive a transmission signal from a mobile terminal station, said mobile terminal 
transmitting a first signal, said first signal including a signal that is subjected to a first error-correction encoding 
processing as the transmission signal, and each of said base stations performing a first error-correction decoding 
processing for the transmission signal to obtain the first error-correction decoded signal and also performing an error 
detection processing to output error presence/absence information when an error is detected; 

a judging step for making judgment as to whether or not the base stations output error presence information from the 
result of error detection; 

a second error-correction encoding processing step for performing a second error correction encoding processing for 
each of the second signals received via wired lines from the respective base stations when it is judged in the judging 
step that all of the respective base stations output the error presence information; 

a composing step for composing the signals subjected to the second error-correction encoding processing to obtain a 
composed third signal; and 

a second error-correction decoding processing for performing a second error-correction decoding processing for the 
composed third signal. 

28. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 
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a receiving step for receiving a second signal, said second signal including a first error-correction decoded signal and 
an information data signal via wired lines from each of a plurality of base stations which receive a first signal 
transmitted from a mobile terminal station, said mobile terminal transmitting the first signal, said first signal including a 
signal that is subjected to a first error- cor recti on encoding processing as the transmission signal, and each of said 
base stations performing a first error-correction decoding processing for the transmission signal to obtain the first 
error-correction decoded signal; 

an error detecting step for performing an error detection processing for each of the second signals received from the 
respective base stations in said receiving step; 

a judging step for making judgment as to whether or not the base stations output error presence information from the 
result of error detection in the error detecting step; 

a second error-correction encoding processing step for performing a second error correction encoding processing for 
each of the second signals received from the respective base stations when it is judged in the judging step that each 
of the second signals received from the respective base stations contains an error; 

a composing step for composing the second signals subjected to the second error-correction encoding processing to 
obtain a composed third signal; and 

a second error-correction decoding processing for performing a second error-correction decoding processing for the 
composed third signal. 

29. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 

a receiving step for receiving a second signal, said second signal including a first error-correction decoded signal and 
an information data signal, via wired lines from each of a plurality of base stations which receive a first signal 
transmitted from a mobile terminal station, said mobile terminal transmitting the first signal subjected to a first error- 
correction encoding processing as the transmission signal, and each of said base stations performing a first error- 
correction decoding processing for the transmission signal to obtain the first error-correction decoded signal; 
a second error-correction encoding processing step for performing a second error correction encoding processing for 
each of the second signals received from the respective base stations in said receiving step; 

a composing step for composing the second signals subjected to the second error-correction encoding processing to 
obtain a composed third signal; 

a second error-correction decoding processing step for performing a second error correction decoding processing for 
the composed third signal; 

a second error detecting step for performing a second error detection processing for the signal subjected to the 
second error-correction decoding processing; and 

an outputting step for outputting the signal subjected to the second error-correction decoding processing as a received 
signal when it is judged in the second error detection step that the signal subjected to the second error-correction 
decoding processing contains no error. 

30. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 

a receiving step for receiving a second signal, said second signal including a first error-correction decoded signal and 
an information data signal, via wired lines from each of a plurality of base stations which receive a first signal 
transmitted from a mobile terminal station, said mobile terminal transmitting the first signal subjected to a first error- 
correction encoding processing as the transmission signal, and each of said base stations performing a first error- 
correction decoding processing for the transmission signal to obtain the first error-correction decoded signal; 
a second error-correction encoding processing step for performing a second error correction encoding processing for 
each of the second signals received from the respective base stations in said receiving step; 

a composing step for composing the second signals subjected to the second error-correction encoding processing, 
while reflecting an error rate obtained from the second signals from the respective base stations, in order to obtain a 
composed third signal; and 

a second error-correction decoding processing for performing a second error-correction decoding processing for the 
composed third signal. 

31. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 

a receiving step for receiving frame reliability information and a second signal, said second signal including a first 
error-correction decoded signal and an information data signal, via wired lines from each of a plurality of base stations 
which receive a first signal transmitted from a mobile terminal station, said mobile terminal transmitting a signal 
subjected to a first error-correction encoding processing as the transmission signal, and each of said base stations 
performing a first error-correction decoding processing for the transmission signal to obtain the first error-correction 
decoded signal and also detecting frame reliability to output the frame reliability information; 

a second error-correction encoding processing step for performing a second error correction encoding processing for 
each of the second signals received from the respective base stations in said receiving step; 
a composing step for composing the second signals subjected to the second error-correction encoding processing, 
while reflecting the frame reliability information received from the respective base stations, in order to obtain a 
composed third signal; and 

a second error-correction decoding processing for performing a second error-correction decoding processing for the 
composed third signal. 

32. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 

a receiving step for receiving a second signal, said second signal including a first error-correction decoded signal and 
an information data signal, via wired lines accompanied by soft determination output information, from each of a 
plurality of base stations which receive a first signal transmitted from a mobile terminal station, said mobile terminal 
transmitting the first signal subjected to a first error-correction encoding processing as the transmission signal, and 
each of said base stations performing a first error-correction decoding processing, accompanied by soft determination 
output, for the transmission signal to obtain the first error-correction decoded signal; 

a second error-correction encoding processing step for performing a second error correction encoding processing, 
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accompanied by soft determination output, for each of the second signals received from the respective base stations 
in said receiving step through use of the soft determination output information; 

a composing step for composing the second signals subjected to the second error-correction encoding processing, 
while utilizing the soft determination output outputted during the second error correction encoding processing, in order 
to obtain a composed third signal; and 

a second error-correction decoding processing for performing a second error-correction decoding processing for the 
composed third signal. 

33. A reception signal processing method performed in a base-station host apparatus of a mobile communication 
system employing a site diversity receiving method, said reception signal processing method comprising: 

a receiving step for receiving a second signal, said second signal including a first error-correction decoded signal and 
an information data signal which have error presence information, via wired lines from each of a plurality of base 
stations which receive a first transmitted from a mobile terminal station, said mobile terminal transmitting the first 
signal subjected to a first error-correction encoding processing as the transmission signal, and each of said base 
stations performing a first error-correction decoding processing for the transmission signal to obtain the first error- 
correction decoded signal; 

a first error detecting step for detecting an error from the second signals received from the respective base stations in 
the receiving step; 

a first outputting step for outputting, as a received signal, the signal received from the respective base stations when 
no error is detected, in the first error detecting step, from any one of the second signals received from the respective 
base stations; 

a first composing step for obtaining a composed third signal by composing second signals received from the 
respective base stations when an error is detected, in the first error detecting step, from each of the second signals 
received from the respective base stations; 

a second error detecting step for detecting an error from the composed third signal obtained in the first composing 
step; 

a second outputting step for outputting, as a received signal, the composed third signal when no error is detected, in 
the second error detecting step, from the composed third signal; 

a second error-correction encoding processing step for performing a second error correction encoding processing for 
each of the second signals received from the respective base stations when an error is detected, in the second error 
detecting step, from the composed third signal; 

a second composing step for obtaining a composed fourth signal by composing the signals subjected to the second 
error correction encoding processing; 

a second error-correction decoding processing step for performing a second error-correction decoding processing for 
the composed fourth signal obtained in the second composing step; 

a third error detecting step for detecting an error from the signal subjected to the second error-correction decoding 
processing; and 

a third outputting step for outputting, as a received signal, the fourth signal subjected to the second error-correction 
decoding processing when no error is detected, in the second error detecting step, from the fourth signal subjected to 
the second error-correction decoding processing. 

34. The reception signal processing method performed in said base-station host apparatus according to claim 33, 
wherein the composed third signal obtained in the first composing step or the second signal received from the base 
station is outputted as said received signal when said error is detected from the fourth signal subjected to the second 
error-correction decoding processing in the third error detecting step. 
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BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to a site diversity receiving method for use-with a mobile communications system and to 
a base-station host apparatus used in a mobile communications system employing the site diversity receiving method. 
More particularly, the present invention relates to a site diversity receiving method for use with a mobile 
communications system and to a base-station host apparatus used in a mobile communications system employing the 
site diversity receiving method, both of which are suitable for use with a mobile communications system such as an 
automobile cellular phone system or a portable telephone system. 

(2) Description of the Related Art 

In a mobile communications system, such as an automobile cellular phone system or a portable phone system, since 
a terminal station usually carries out communication while in a moving state, a propagation environment between the 
base station and the terminal station changes constantly. For example, the propagation environment changes due to 
fading or the like during a short period of time, deteriorating the quality of communication between the base station 
and the terminal station. 

A representative countermeasure against such a phenomenon is a space diversity method in which the quality of a 
received signal is improved by composing into one signal (or selection of one of) a plurality of signals received from 
one base station via several different propagation paths. 

However, from the viewpoint of a comparatively long period of time, the space diversity method cannot be expected to 
yield the effect of improving the quality of a received signal if the terminal station enters the shadow area produced by 
an obstacle such as a building and it becomes difficult for the terminal station to transmit/receive a signal to or from 
one base station. For these reasons, the space diversity method cannot be said to be an effective countermeasure. In 
view of the foregoing, a site diversity method has recently been increasingly adopted in the field of mobile 
communications system, which method permits the terminal station to simultaneously transmit or receive a signal to or 
from a plurality of base stations. 

More specifically, under the site diversity method, a plurality of base stations receive a signal (or data) from one 
terminal station, and the data received by the respective base stations are processed and transmitted to an exchange 
(a higher-level apparatus in comparison with the base station and hereinafter often referred to as a base-station host 
apparatus). In the exchange, the received plurality sets of received data are selected or composed into one signal. 

FIG. 26 is a schematic representation showing the concept of the site diversity method by which communication is 
established between a terminal station and a plurality of base stations. In FIG. 26, reference numerals 101 and 102 
designate base stations; 103 a building (or an obstacle) existing in a communications area of the base station 101; 
and 104 a terminal station. 

For example, if the terminal station 104 enters a shadow area produced by the building 103 while it is in the course of 
communicating with the base station 101, the presence of the building 103 makes it difficult for the terminal station 
104 to smoothly transmit or receive a signal to or from the base station 101. However, the site diversity method 
permits the base station 102 adjacent to the base station 101 to also receive a signal from the terminal station 104. 
Consequently, in place of the base station 101, the base station 102 can communicate with the terminal station 104. 
As a result, the terminal station 104 can realize high-quality communication without being affected by the propagation 
environment (such as the presence of the building 103). 

Further, under the site diversity method, since a plurality of base stations receive a signal from the terminal station 
104, the minimum transmission level (or power) of the terminal station 104 required by the network to maintain the 
quality of communication is reduced, enabling a reduction in the power consumed by the terminal station 104. 
Moreover, if the site diversity method is applied to a mobile communications system employing a CDMA (Code 
Division Multiple Access) method, there can be expected a reduction in interference power, which in turn allows the 
capacity of a subscriber's line to increase. In short, the application of the site diversity method to the CDMA method is 
very effective. 

FIG. 27 is a block diagram showing one example of a mobile communications system to which the CDMA method and 
the site diversity method are applied. The mobile communications system 110 shown in FIG. 27 comprises a terminal 
station 111, base stations 112-1 to 112-n ("n" is a natural number), and an exchange 113. 

In general, a wireless line of low quality (i.e., one which may be susceptible to circuit failures) is used for 
communication established between the terminal station 1 1 1 and the base stations 1 12-1 to 112-n, whereas a wired 
line of high quality (i.e., substantially without circuit failures) is used for communication established between the base 
stations 112-1 to 112-n and the exchange 113. Because of this fact, such a communications system adopts a 
technique called error correcting code (ECC) in order to improve the quality of the circuit between the terminal 111 
and the base stations 112-1 to 112-n. The following techniques can be conceived as the error correcting code 
technique. 
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(1) Technique 1 

As shown in FIG. 28, the terminal station 1 1 1 is provided with an error correcting encoder (ENC) 1 1 1a t and the base 
stations 1 12-1 to 1 12-n are respectively provided with error correcting decoders (DECs) 1 12a-1 to 1 12a-n. Further, the 
exchange 113 is provided with a selection section 123a for the purpose of making a selection from the signals 
decoded by the DECs 1 12a-1 to 1 12a-n of the base stations 112-1 to 1 12-n. 

In the mobile communications system 110 shown in FIG. 28, the signal subjected to error-correction encoding 
processing performed by the ENC 111a of the terminal 111 is received by the respective base stations 112-1 to 112-n 
via the wireless line. The signals are subjected to error-correction decoding processing performed by the DECs 112a- 
1 to 112a-n of the base stations 112-1 to 112-n. The thus-decoded signals are transmitted to the exchange 113 via the 
wire circuit. In the exchange 113, a decoded signal (with minimum deterioration) is selected from the received and 
decoded signals as a received signal. 

Although in the foregoing description any one of the decoded signals sent from the respective DECs 1 12a-1 to 112a-n 
is selected, there may be a case where the exchange 1 1 3 is provided with a composing section in place of the 
selection section 113a, and the decoded signals from the error correcting decoders 112a-1 to 112a-n are composed 
into one signal. 

(2) Technique 2 

As shown in FIG. 29, the terminal station 111 is provided with the ENC 111a, and the exchange 113 is provided with a 
composing section 125a and an error correcting decoder (DEC) 125b. 

In the mobile communications system 110 shown in FIG. 29, the base stations 112-1 to 112-n receive a signal from 
the ENC 11 1a of the terminal station 1 11 via the wireless line, and the thus-received signals are transmitted to the 
exchange 113 from the base stations 112-1 to 112-n via a wire circuit without being subjected to the error-correction 
decoding processing. In the exchange 113, the signals (error-correction coded signals) received from the base 
stations 112-1 to 112-n are composed into one signal. The thus-composed signal is then subjected to error-correction 
decoding processing performed by the DEC 125b. Although the signals from the respective base stations 112-1 to 
112-n are composed into one signal by the composing section 125a of the exchange 113, any one signal may be 
selected from the signals. 

The base stations 1 12-1 to 112-n employed by technique 2 are also capable of acquiring soft determination 
information such as a receiving level when receiving the signal from the terminal station 111 and of sending the soft 
determination information to the exchange 1 1 3 together with the received signals. In such a case, the exchange 113 
can merge into one signal (or select one signal from) the signals received from the base stations 112-1 to 112-n by 
utilization of the soft determination information, enabling improvement in the quality of the received signal. 

However, according to the foregoing technique 1 (i.e., in the mobile communications system 110 shown in FIG. 28), 
the signal subjected to error-correction encoding processing performed by the ENC 1 1 1a of the terminal station 1 11 is 
subjected to error-correction decoding processing performed by the base stations 112-1 to 112-n. The thus-decoded 
signals are subjected to selection (or composed into one signal) by the exchange 113. For example, if the decoded 
signals include many errors, it is impossible to obtain superior-quality data even by making a selection from the 
decoded signals (or by composing the signals into one signal), thereby trading off the effect expected from 
employment of the site diversity method and the error correcting encoding method. 

More specifically, the error correcting decoding method has a great effect of improving the quality of a signal having 
few errors. In contrast, the method is characterized by the feature that it will increase errors if the signal includes an 
extremely large number of errors. If all the decoded signals include many errors, the exchange 113 eventually selects 
a signal that includes many errors. Further, in a case where the exchange 113 composes into one signal the signals 
decoded by the DECs 112a-1 to 112a-n, if some of the decoded signals include many errors, the quality of the 
superior-quality signals is deteriorated by the signals that include many errors. Therefore, there is a strong likelihood 
that only those signals that include many errors will be obtained as a composed signal. 

In contrast, according to technique 2 (or in the CDMA communications system 110 shown in FIG. 29), since the signal 
is decoded by the exchange 113 after the plurality of sets of data have been composed into one data item, the amount 
of signal data flowing through a wire circuit connecting the base stations 112-1 to 112-n to the exchange 1 13 is 
increased. For example, if an encoding rate used for the error correcting encoding processing is set to 1/2, the amount 
of signal data flowing between the base stations 112-1 to 112-n and the exchange 113 becomes twice as large as that 
required by technique 1. 

Accordingly, in comparison with at least technique 1, technique 2 has a disadvantage of increasing the capacity of the 
wire circuit connecting between the base stations 112-1 to 1 12-n and the exchange 113 and hence adding 
considerably to the cost. 

Further, according to technique 2, the error-correction coded signals received from the base stations 112-1 to 1 12-n 
are composed into one signal (or a signal is selected from the signals) by utilization of soft determination information, 
enabling an improvement in the error rate of the received signal data. In this case, the amount of signal data flowing 
between the base stations 112-1 to 112-n and the exchange 113 is increased. 

For example, in a case where the soft determination information is added to the received signals without changing the 
encoding rate (i.e., with the current encoding rate of 1/2), eight bits of soft determination information are added per bit 
to the received signal. In this case, the amount of signal data flowing between the base stations 112-1 to 112-n and 
the exchange 113 is increased to eight times that required by technique 1. In any event, technique 2 is impractical 
from the viewpoint of cost. 
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SUMMARY OF THE INVENTION 

The present invention has been contrived to address the seemingly conflicting goals of preventing an increase in the 
amount of signal data flowing between the base station and the base-station host apparatus and making optimum use 
of advantageous results yielded by the site diversity method and those yielded by the error correction encoding 
method. An object of the present invention is to provide a site diversity receiving method for use in a mobile 
communications system, as well as a base-station host apparatus for use in a mobile communications system that 
adopts the site diversity receiving method, in which error-correction encoding processing, composing processing, and 
decoding processing are performed within the base-station host apparatus, whereby the error rate of a received signal 
is improved without an increase in the amount of signal data flowing between the base station and the base-station 
host apparatus. 

To these ends, according to a first aspect of the present invention, there is provided a site diversity receiving method 
for use in a mobile communications system that includes a mobile terminal station, a plurality of base stations 
connected to the mobile terminal station via a wireless line, and a base-station host apparatus connected to the base 
stations via a wired line, wherein the mobile terminal station transmits a signal subjected to an error-correction 
encoding processing; each of the plurality of base stations receives the signal transmitted from the mobile terminal 
station via the wired line, performs error-correction decoding processing for the received signal, and transmits an 
error-correction decoded signal to the base-station host apparatus via the wired line; and the base-station host 
apparatus performs an error-correction encoding processing for each of the signals received from the base stations, 
composes the thus error-correction encoded signals into one signal, and performs an error-correction decoding 
processing for the composed signal. 

According to a second aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to the 
error-correction encoding processing and transmitted from the mobile terminal station is received by a plurality of base 
stations, where the signals are further subjected to an error-correction decoding processing, and wherein the error- 
correction decoded signals are received by the base-station host apparatus, the base-station host apparatus 
comprising: an error-correction encoding section which performs an error-correction encoding processing for the error- 
correction decoded signals output from the respective base stations and outputs the error-correction encoded signals; 
a composing section which composes the error-correction encoded signals into one signal; and an error-correction 
decoding section which performs an error-correction decoding processing for the composed signal output from the 
composing section. 

Accordingly, the present invention allows the base-station host apparatus to perform a re-encoding processing and a 
composing processing for the signals error-correction-decoded by the base stations. Therefore, the error rate of the 
received signal can be improved, through use of the site diversity method with no accompanying increase in the 
amount of signal data flowing between the base stations and the base-station host apparatus, thereby contributing to 
a significant improvement in the transmission capability of the mobile communications system. 

Preferably, in the base-station host apparatus for use in a mobile communications system which employs a site 
diversity receiving method, the composing section is arranged so as to output the results of soft determination along 
with the composed signal, and the error-correction decoding section is arranged so as to subject the composed signal 
to a soft determination decoding processing through use of the composed signal and the results of soft determination. 

According to the present invention, since the composing section is capable of performing a soft determination 
operation, even the error-correction decoding section is capable of performing an error-correction decoding 
processing through use of the results of soft determination. As a result, the degree of reliability of the composed signal 
can be improved, thereby enabling the quality of the received signal to be improved. 

According to a third aspect of the present invention, there is provided a site diversity receiving method for use in a 
mobile communications system that includes a mobile terminal station, a plurality of base stations connected to the 
mobile terminal station via a wireless line, and a base-station host apparatus connected to the base stations yia a 
wired line, wherein the mobile terminal station transmits a signal which has been subjected to an error-detection 
encoding processing and an error-correction encoding processing; each of the plurality of base stations receives the 
signal transmitted from the mobile terminal station via the wireless line, performs an error-correction decoding 
processing and an error detection processing for the thus-received signals, and transmits a signal subjected to the 
error-correction decoding processing and results of the error detection to the base-station host apparatus via the wired 
line; and the base-station host apparatus operates based on the results of error detection received from the base 
stations such that if it is determined that error presence information is transmitted from all of the base stations, the 
base-station host apparatus performs an error-correction encoding processing for each of the signals received from 
the base stations, composes the error-correction encoded signals into one signal, and subjects the composed signal 
to an error-correction decoding processing. 

According to a fourth aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to an 
error detection processing and an error-correction encoding processing and transmitted from the mobile terminal 
station is received by a plurality of base stations, where the signals are further subjected to an error-correction 
decoding processing and an error detection processing, and wherein the base-station host apparatus receives error 
presence/absence information obtained as a result of the error detection processings performed by the plurality of 
base stations, the base-station host apparatus comprising: ah error determination section which performs an error 
determination processing upon receipt of the error presence/absence information from each of the base stations; an 
error-correction encoding section which performs an error-correction encoding processing for the error-correction 
decoded signals output from the respective base stations and outputs the error-correction encoded signals; a 
composing section which composes into one signal the error-correction encoded signals received from the error- 
correction encoding section; an error-correction decoding section which performs an error-correction decoding 
processing for the composed signal output from the composing section; and a gate section which outputs the signal 
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received from the error-correction decoding section as a received output if the error determination section determines 
that error presence information is sent from all of the base stations. 

Preferably, in the base-station host apparatus used in the mobile communications system that employs the site 
diversity receiving method according to the present invention, the gate section is configured as a selection section. If 
the error determination section determines that error presence information is sent from all of the base stations, the 
gate section selects an output from the error-correction decoding section. In contrast, if the error determination section 
determines that error presence information is not sent from all of the base stations, the gate section selects the error- 
correction decoded signal output from each of the base stations. 

According to the present invention, addition of the error presence/absence information to the signals transmitted from 
the mobile terminal station results in advantageous results similar to those mentioned previously and in execution of 
processing according to the result of detection of data errors. Accordingly, data having few errors can be selected. 
Even in this case, the transmission capability of the mobile communications system is improved 

According to a fifth aspect of the present invention, there is provided a site diversity receiving method for use in a 
mobile communications system that includes a mobile terminal station, a plurality of base stations connected to the 
mobile terminal station via a wireless line, and a base-station host apparatus connected to the base stations via a 
wired line, in which the mobile terminal station transmits a signal which has been subjected to an error-detection 
encoding processing and an error-correction encoding processing; each of the plurality of base stations receives the 
signal transmitted from the mobile terminal station via the wireless line, performs an error-correction decoding 
processing for the thus-received signals, and transmits a signal that has been subjected to the error-correction 
decoding processing to the base-station host apparatus via the wired line; and the base-station host apparatus 
performs error detection for the signal received from each of the base stations and operates based on results of the 
error detection such that if it is determined that error presence information is transmitted from all of the base stations, 
the base-station host apparatus performs an error-correction encoding processing for each of the signals received 
from the base stations, composes the error-correction encoded signals into one signal, and subjects the composed 
signal to an error-correction decoding processing. 

According to a sixth aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to an 
error-detection encoding processing and an error-correction encoding processing and transmitted from the mobile 
terminal station is received by a plurality of base stations, where the signals are further subjected to an error- 
correction decoding processing, and wherein the base-station host apparatus receives the error-correction decoded 
signals from the plurality of base stations, the base-station host apparatus comprising: an error detection section 
which subjects to error detection the error-correction decoded signal received from each of the base station; an error 
determination section which performs an error determination operation upon receipt of tfie error presence/absence 
information from the error detection section; an error-correction encoding section which performs an error-correction 
encoding processing for the error-correction decoded signals output from the respective base stations and outputs the 
error-correction encoded signals; a composing section which composes into one signal the error-correction encoded 
signals received from the error-correction encoding section; an error-correction decoding section which performs an 
error-correction decoding processing for the composed signal output from the composing section; and a gate section 
which outputs the signal received from the error-correction decoding section as a received output if the error 
determination section determines that error presence information is sent from all of the base stations. 

Preferably, in the base-station host apparatus used in the mobile communications system that employs the site 
diversity receiving method according to the present invention, the gate section is configured as a selection section. If 
the error determination section determines that error presence information is sent from all of the base stations, the 
gate section selects an output from the error-correction decoding section. In contrast, if the error determination section 
determines that error presence information is not sent from all of the base stations, the gate section selects the error- 
correction decoded signal output from each of the base stations. 

According to the present invention, advantageous results similar to those mentioned previously are obtained. In 
addition, since the base-station host apparatus is capable of detecting (or determining) errors in input data, there can 
also be detected errors in the wireless line established between the terminal station and the base stations, as well as 
errors it a wire circuit established between the base stations and the base-station host apparatus. As a result, a more 
accurate signal can be output The present invention has the advantage of improvement in the quality of the signal 
received by the base-station host apparatus. 

According to a seventh aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to an 
error-detection encoding processing and an error-correction encoding processing and transmitted from the mobile 
terminal station is received by a plurality of base stations, where the signals are further subjected to an error- 
correction decoding processing, and wherein the base-station host apparatus receives the error-correction decoded 
signals from the plurality of base stations, the base-station host apparatus comprising: a first composing section which 
composes into one signal the error-correction decoded signals received from the base stations; an error detection 
section which performs error detection for the thus-composed signal; an error-correction encoding section which 
performs an error-correction encoding processing for the error-correction decoded signals output from the respective 
base stations and outputs the error-correction encoded signals; a second composing section which composes into 
one signal the error-correction encoded signals received from the error-correction encoding section; an error- 
correction decoding section which performs an error-correction decoding processing for the composed signal output 
from the second composing section; and a gate section which outputs the signal received from the error-correction 
decoding section as a received output if the error determination section determines that the composed signal includes 
error presence information. 

Preferably, in the base-station host apparatus used in the mobile communications system that employs the site 
diversity receiving method according to the present invention, the gate section is configured as a selection section. If 
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the error detection section detects that the composed signal includes error presence information, the gate section 
selects an output from the error-correction decoding section. In contrast, if the error detection section does not detect 
that the composed signal includes error presence information, the gate section selects the error-correction decoded 
signal output from each of the base stations. 

According to the present invention, advantageous results similar to those mentioned previously are obtained. In 
addition, since the composed signal that includes the sets of error presence/absence information received from all the 
base stations is collectively subjected to error detection, a signal having better quality can be obtained. Further, 
processing can be performed according to the state of detection of errors in data, and hence data having few errors 
can be selected. Even in this case, the transmission processing performed in the mobile communications system is 
improved. 

Since the error detection section can be shared between the base stations without the need for providing an error 
detection section specifically for each base station, the circuit configuration of the error detection section can be 
miniaturized. Accordingly, the cost required for the error detection section can be reduced, which in turn contributes to 
cost cutting of the overall mobile communications system. 

According to an eighth aspect of the present invention, there is provided a site diversity receiving method for use in a 
mobile communications system that includes a mobile terminal station, a plurality of base stations connected to the 
mobile terminal station via a wireless line, and a base-station host apparatus connected to the base stations via a 
wired line, in which the mobile terminal station transmits a signal which has been subjected to an error-detection 
encoding processing and an error-correction encoding processing performed; each of the plurality of base stations 
receives the signal transmitted from the mobile terminal station via the wireless line, performs an error-correction 
decoding processing for the thus-received signal, transmits a signal that has been subjected to the error-correction 
decoding processing to the base-station host apparatus via the wired line; and the base-station host apparatus 
performs an error-correction encoding processing for the signal received from each of the base stations, composes 
the error-correction encoded signals into one signal, performs an error-correction decoding processing for the thus- 
composed signal in order to produce an error-correction decoded signal, performs error detection for the error- 
correction decoded signal, and outputs the error-correction decoded signal as a received signal in a case where no 
errors are detected from the results of error detection. 

According to a ninth aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to an 
error detection processing and an error-correction encoding processing and transmitted from the mobile terminal 
station is received by a plurality of base stations, where the signals are further subjected to an error-correction 
decoding processing, and wherein the base-station host apparatus receives the error-correction decoded signals from 
the plurality of base stations, the base-station host apparatus comprising: an error-correction encoding section which 
performs an error-correction encoding processing for the error-correction decoded signals received from the 
respective base stations; a composing section which composes the error-correction encoded signals into one signal; 
an error-correction decoding section which performs an error-correction decoding processing for the thus-composed 
signal; an error detection section which performs error detection for the error-correction decoded signal received from 
the error-correction decoding section; and a gate section which outputs the signal received from the error-correction 
decoding section as a received output if the error detection section detects no errors. 

Preferably, in the base-station host apparatus used in the mobile communications system that employs the site 
diversity receiving method according to the present invention, the gate section is configured as a selection section. If 
the error detection section detects no errors, the gate section selects an output from the error-correction decoding 
section. In contrast, if the error detection section detects errors, the gate section selects the error-correction decoded 
signal output from each of the base stations. 

According to the present invention, since the error detection section of the base-station host apparatus detects errors 
in an error-correction decoded signal output from the error-correction decoding section, there can be detected errors 
in the data whose error rate is improved. Even in this case, the error detection section can be shared between the 
base stations without provision of the error detection section to each of the base stations. Therefore, the cost required 
for the error detection section can be reduced, which in turn contributes to cutting of the cost of the overall mobile 
transmission system. 

Preferably, the base-station host apparatus-which is used in the mobile communications system employing the site 
diversity receiving method according to the present invention-as a composing section which composes into one 
signal the error-correction decoding signals received from the respective base stations. Further, the gate section is 
configured as a selection section. If the error detection section detects no errors, the gate section selects an output 
from the error-correction decoding section. In contrast, if the error detection section detects errors, the gate section 
selects the error-correction decoded signal output from each of the base stations. 

According to the present invention, since the error detection section of the base-station host apparatus detects errors 
in the error-correction decoded signal output from the error-correction decoding section, there are obtained 
advantageous results similar to those mentioned previously. In addition, since the composing section composes into 
one signal the error-correction decoded signals received from the respective base stations, the mobile 
communications system has the advantage of being able to output data that are improved in comparison with the data 
output from a mobile communications system which uses a convolution decoded signal output from one base station. 

According to a tenth aspect of the present invention, there is provided a site diversity receiving method for use in a 
mobile communications system that includes a mobile terminal station, a plurality of base stations connected to the 
mobile terminal station via a wireless line, and a base-station host apparatus connected to the base stations via a 
wired line, in which the mobile terminal station transmits a signal which has been subjected to the error-correction 
encoding processing; each of the plurality of base stations receives the signal transmitted from the mobile terminal 
station via the wireless line, performs an error-correction decoding processing for the thus-received signal, and 
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transmits a signal that has been subjected to the error-correction decoding processing to the base-station host 
apparatus via the wired line; and the base-station host apparatus performs an error-correction encoding processing for 
the signal received from each of the base stations, composes the error-correction encoded signals into one signal in 
such a way as to reflect an error rate obtained from the signals output from the base stations, and performs an error- 
correction decoding processing for the thus-composed signal. 

According to an eleventh aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to the 
error-correction encoding processing performed by the mobile terminal station is received by a plurality of base 
stations, where the signals are further subjected to an error-correction decoding processing, and wherein the base- 
station host apparatus receives the error-correction decoded signals from the plurality of base stations, the base- 
station host apparatus comprising: an error rate measurement section which measures the error rate of the error- 
correction decoded signal output from each of the base stations; an error-correction encoding section which performs 
an error-correction encoding processing for the error-correction decoded signals received from the respective base 
stations; a composing section which composes into one signal the error-correction encoded signals in such a way as 
to reflect the error rate measured by the error rate measurement section; and an error-correction decoding section 
which performs an error-correction decoding processing for the thus-composed signal. 

According to the present invention, since the signals received from the base stations can be composed into one signal 
while an error rate is assigned as a weight to the signal received from the base station, advantageous results similar 
to those mentioned previously are obtained. More accurate data can be obtained, and hence the performance of the 
base-station host apparatus can be improved even in this case. 

According to a twelfth aspect of the present invention, there is provided a site diversity receiving method for use in a 
mobile communications system that includes a mobile terminal station, a plurality of base stations connected to the 
mobile terminal station via a wireless line, and a base-station host apparatus connected to the base stations via a 
wired line, in which the mobile terminal station transmits a signal which has been subjected to the error-correction 
encoding processing; each of the plurality of base stations receives the signal transmitted from the mobile terminal 
station via the wireless line, performs a frame reliability detection processing, performs an error-correction decoding 
processing for the thus-received signal, and transmits a signal that has been subjected to the frame reliability 
detecting processing and the error-correction decoding processing to the base-station host apparatus via the wired 
line; and the base-station host apparatus performs an error-correction encoding processing for the signal received 
from each of the base stations, composes the error-correction encoded signals into one signal in such a way as to 
reflect the frame reliability information received from the respective base stations, and performs an error-correction 
decoding processing for the thus-composed signal. 

According to a thirteenth aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to the 
error-correction encoding processing and transmitted from the mobile terminal station is received by a plurality of base 
stations, where frame reliability information regarding the received signal is extracted and the received signal is 
subjected to an error-correction decoding processing, and wherein the base-station host apparatus receives the error- 
correction decoded signals and the frame reliability information from the plurality of base stations, the base-station 
host apparatus comprising: a frame reliability information receiving section which receives frame reliability information 
from each of the base stations; an error-correction encoding section which performs an error-correction encoding 
processing for the error-correction decoded signals received from the respective base stations; a composing section 
which composes into one signal the error-correction encoded signals output from the error-correction encoding section 
in such a way as to reflect the frame reliability information received by the frame reliability information receiving 
section; and an error-correction decoding section which performs an error-correction decoding processing for the thus- 
composed signal. 

According to the present invention, since the reliability extraction section can perform re-en coding-and-com posing 
processing through use of the reliability information of each frame, error-eliminated high-accuracy data can be 
obtained. 

According to a fourteenth aspect of the present invention, there is provided a site diversity receiving method for use in 
a mobile communications system that includes a mobile terminal station, a plurality of base stations connected to the 
mobile terminal station via a wireless line, and a base-station host apparatus connected to the base stations via a 
wired line, in which the mobile terminal station transmits a signal which has been subjected to the error-correction 
encoding processing; each of the plurality of base stations receives the signal transmitted from the mobile terminal 
station via the wireless line, performs a frame reliability detecting processing for the thus-received signal, performs an 
error-correction decoding processing for the signal through use of the result of detection of reliability, to thereby 
produce an error-correction decoded signal and a soft determination outputs, and transmits the error-correction 
decoded signal and the soft determination output to the base-station host apparatus via the wired line; and the base- 
station host apparatus performs an error-correction encoding processing for the signals received from the base 
stations through use of the soft determination output information in order to produce error-correction encoded signals 
with soft determination outputs, composes the error-correction encoded signals into one signal by utilization of the soft 
determination outputs produced by the error-correction encoding processing, and performs an error-correction 
decoding processing for the thus-composed signal. 

According to a fifteenth aspect of the present invention, there is provided a base-station host apparatus for use in a 
mobile communications system which employs the site diversity receiving method, wherein a signal subjected to the 
error-correction encoding processing and transmitted from the mobile terminal station is received by a plurality of base 
stations, where the signals are further subjected to an error-correction decoding processing in order to produce error- 
correction decoded signals with soft determination outputs, and wherein the base-station host apparatus receives the 
error-correction decoded signals with the soft determination outputs from the plurality of base stations, the base- 
station host apparatus comprising: an error-correction encoding section which performs an error-correction encoding 
processing for the error-correction decoded signals received from the respective base stations through use of the soft 
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determination output information in order to produce error-correction encoded signals with soft determination outputs; 
a composing section which composes into one signal the error-correction encoded signals output from the error- 
correction encoding section by utilization of the soft determination outputs produced by the error-correction encoding 
processing; and an error-correction decoding section which performs an error-correction decoding processing for the 
thus-composed signal. 

According to the present invention, there are obtained advantageous results similar to those mentioned previously. 
Further, the reliability information extraction section can perform re-encoding-and-composing processing, through use 
of the reliability information of each bit Therefore, even in this case, there can be obtained error-eliminated high- 
accuracy data. 

According to a sixteenth aspect of the present invention, there is provided a site diversity receiving method for use in a 
mobile communications system that includes a mobile terminal station, a plurality of base stations connected to the 
mobile terminal station via a wireless line, and a base-station host apparatus connected to the base stations via a 
wired line, in which the mobile terminal station transmits a signal which has been subjected to an error-detection 
encoding processing and an error-correction encoding processing; each of the plurality of base stations receives the 
signal transmitted from the mobile terminal station via the wireless line, performs an error-correction decoding 
processing for the thus-received signal, and transmits a signal that has been subjected to the error-correction 
decoding processing to the base-station host apparatus via the wired line; and the base-station host apparatus 
performs an error detection processing for the signal received from each of the base stations, and operates such that 
if there is not found an error in the signals received from all of the base stations, the base-station host apparatus 
outputs the signals received from the respective base stations as received signals, and if there is found an error in the 
signals received from the base stations, the base-station host apparatus composes the signals received from the base 
stations into one signal and detects an error in the composed signal, that if there is not found an error in the composed 
signal, the base-station host apparatus outputs the composed signal as a received signal, and if there is found an 
error in the composed signal, the base-station host apparatus performs an error-correction encoding processing for 
the signals received from the base station, composes the error-correction encoded signals into one signal, performs 
an error-correction decoding processing for the composed signal, and detects an error in the error-correction decoded 
signal, and that if there is not found an error in the error-correction decoded signal, the base-station host apparatus 
outputs the error-correction decoded signal as a received signal. 

The site diversity receiving method for use in the mobile communications system according to the present invention is 
characterized by the feature that if an error in the error-correction decoded signal is detected by the base-station host 
apparatus, the signals received from the base stations or the composed signal is output as a received signal. 

According to a seventeenth aspect of the present invention, there is provided a base-station host apparatus for use in 
a mobile communications system which employs the site diversity receiving method, wherein a signal subjected to an 
error-detection encoding processing and an error-correction encoding processing and transmitted from the mobile 
terminal station is received by a plurality of base stations, where the signals are further subjected to an error- 
correction decoding processing, and wherein the base-station host apparatus receives the error-correction decoded 
signals from the plurality of base stations, the base-station host apparatus comprising: a first composing section which 
composes into one signal the error-correction decoded signals received from the base stations; an error correction 
encoding section which performs an error-correction encoding processing for the error-correction decoded signals 
received from the base stations to thereby output error-correction encoded signals; a second composing section which 
composes into one signal the error-correction encoded signals received from the error-correction encoding section; an 
error-correction decoding section which performs an error-correction decoding processing for the composed signal 
output from the second composing section; a signal selection section which selects any one from the signals received 
from the base stations, the composed signal output from the first composing section, and the signal output from the 
error-correction decoding section; a first error detection section which detects an error in the error-correction decoded 
signal received from each of the base stations; a second error detection section which detects an error in the 
composed signal output from the first composing section; a third error detection section which detects an error in the 
signal output from the error-correction decoding section; and a control section which receives the results of detection 
from the first, second, and third error detection sections, the control section making a determination as to whether or 
not there is found an error in the signal received from each of the base stations, through use of the detection result 
received from the first error detection section. If no errors are detected from the signals received from the base 
stations, the control section causes the signal selection section to output the signals received from the base stations 
as a received signal. If there are found errors in all the signals received from the base stations, the control section 
makes a determination as to whether or not there is found an error in the composed signal output, through use of the 
detection result received from the second error detection section. If no errors are detected from the composed signal, 
the control section causes the signal selection section to output the composed signal as a received signal. If there is 
found an error in the composed signal, the control section makes a determination as to whether or not there is found 
an error in the signal output from the error-correction decoding section, through use of the detection result received 
from the third error detection section. If no errors are detected from the signal output from the error-correction 
decoding section, the control section causes the signal selection section to output the error-correction decoded signal 
as a received signal. 

Preferably, in the base-station host apparatus used in the mobile communications system that employs the site 
diversity receiving method according to the present invention, the third error detection section has a control section 
which controls the signal selection section in such a way that the signal selection section outputs the composed signal 
or the signals received from the base stations as a received signal if an error is detected from the error-correction 
decoded signal. 

According to the present invention, since the error detection sections (i.e., the first, second, and third error detection 
sections) are provided in a plurality of locations which require the error detection section, data can be readily changed 
according to the result of detection of an error in the received signal, and best data can be efficiently selected. 
Consequently, the present invention has the advantage of yielding significant improvement in the processing capability 
of the overall mobile communications system. 
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According to an eighteenth aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving an error-correction 
decoded signal from each of a plurality of base stations which receive a transmission signal from a mobile terminal 
station, said mobile terminal transmitting a signal subjected to an error-correction encoding processing as the 
transmission signal, and each of said base stations performing an error-correction decoding processing for the 
transmission signal to obtain the error-correction decoded signal; an error-correction encoding processing step for 
performing an error correction encoding processing for each of the signals received from the respective base stations 
in said receiving step; a composing step for composing the signals subjected to the error-correction encoding 
processing to obtain a composed signal; and an error-correction decoding processing for performing an error- 
correction decoding processing for the composed signal. 

Accordingly, the present invention allows the base-station host apparatus to perform a re-encoding processing and a 
composing processing for the signals error-correction-decoded by the base stations. Therefore, the error rate of the 
received signal can be improved, through use of the site diversity method with no accompanying increase in the 
amount of signal data flowing between the base stations and the base-station host apparatus, thereby contributing to 
a significant improvement in the transmission capability of the mobile communications system. 

According to a nineteenth aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving an error-correction 
decoded signal and error presence information from each of a plurality of base stations which receive a transmission 
signal from a mobile terminal station, said mobile terminal transmitting a signal subjected to an error-detection 
encoding processing and an error-correction encoding processing as the transmission signal, and each of said base 
stations performing an error-correction decoding processing for the transmission signal to obtain the error-correction 
decoded signal and also performing an error detection processing to output the error presence information when an 
error is detected; a judging step for making judgment as to whether or not all of the respective base stations output the 
error presence information; an error-correction encoding processing step for performing an error correction encoding 
processing for each of the signals received from the respective base stations when it is judged in the judging step that 
all of the respective base stations output the error presence information; a composing step for composing the signals 
subjected to the error-correction encoding processing to obtain a composed signal; and an error-correction decoding 
processing for performing an error-correction decoding processing for the composed signal. 

According to the present invention, addition of the error presence/absence information to the signals transmitted from 
the mobile terminal station results in advantageous results similar to those mentioned previously and in execution of 
processing according to the result of detection of data errors. Accordingly, data having few errors can be selected. 
Even in this case, the transmission capability of the mobile communications system is improved. 

According to a twentieth aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving an error-correction 
decoded signal from each of a plurality of base stations which receive a transmission signal from a mobile terminal 
station, said mobile terminal transmitting a signal subjected to an error-detection encoding processing and an error- 
correction encoding processing as the transmission signal, and each of said base stations performing an error- 
correction decoding processing for the transmission signal to obtain the error-correction decoded signal; an error 
detecting step for performing an error detection processing for each of the signals received from the respective base 
stations in said receiving step; a judging step for making judgment as to whether or not each of the signals received 
from the respective base stations contains an error; an error-correction encoding processing step for performing an 
error correction encoding processing for each of the signals received from the respective base stations when it is 
judged in the judging step that each of the signals received from the respective base stations contains an error; a 
composing step for composing the signals subjected to the error-correction encoding processing -to obtain a 
composed signal; and an error-correction decoding processing for performing an error-correction decoding processing 
for the composed signal. 

According to the present invention, advantageous results similar to those mentioned previously are obtained. In 
addition, since the base-station host apparatus is capable of detecting (or determining) errors in input data, there can 
also be detected errors in the wireless line established between the terminal station and the base stations, as well as 
errors in a wire circuit established between the base stations and the base-station host apparatus. As a result, a more 
accurate signal can be output. The present invention has the advantage of improvement in the quality of the signal 
received by the base-station host apparatus. 

According to a twenty -first aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving an error-correction 
decoded signal from each of a plurality of base stations which receive a transmission signal from a mobile terminal 
station, said mobile terminal transmitting a signal subjected to an error-detection encoding processing and an error- 
correction encoding processing as the transmission signal, and each of said base stations performing an error- 
correction decoding processing for the transmission signal to obtain the error-correction decoded signal; an error- 
correction encoding processing step for performing an error correction encoding processing for each of the signals 
received from the respective base stations in said receiving step; a composing step for composing the signals 
subjected to the error-correction encoding processing to obtain a composed signal; and an error-correction decoding 
processing for performing an error-correction decoding processing for the composed signal; an error detecting step for 
performing an error detection processing for the signal subjected to the error^correction decoding processing; and an 
outputting step for outputting the signal subjected to the error-correction decoding processing as a received signal 
when it is judged in the judging step that the signal subjected to the error-correction decoding processing contains no 
error. 
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According to the present invention, since the error detection section of the base-station host apparatus detects errors 
in an error-correction decoded signal output from the error-correction decoding section, there can be detected errors 
in the data whose error rate is improved. Even in this case, the error detection section can be shared between the 
base stations without provision of the error detection section to each of the base stations. Therefore, the cost required 
for the error detection section can be reduced, which in turn contributes to cutting of the cost of the overall mobile 
transmission system. 

According to a twenty-second aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving an error-correction 
decoded signal from each of a plurality of base stations which receive a transmission signal from a mobile terminal 
station, said mobile terminal transmitting a signal subjected to an error-correction encoding processing as the 
transmission signal, and each of said base stations performing an error-correction decoding processing for the 
transmission signal to obtain the error-correction decoded signal; an error-correction encoding processing step for 
performing an error correction encoding processing for each of the signals received from the respective base stations 
in said receiving step; a composing step for composing the signals subjected to the error-correction encoding 
processing, while reflecting an error rate obtained from the signals from the respective base stations, in order to obtain 
a composed signal; and an error-correction decoding processing for performing an error-correction decoding 
processing for the composed signal. 

According to the present invention, since the signals received from the base stations can be composed into one signal 
while an error rate is assigned as a weight to the signal received from the base station, advantageous results similar 
to those mentioned previously are obtained. More accurate data can be obtained, and hence the performance of the 
base-station host apparatus can be improved even in this case. 

According to a twenty-third aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving frame reliability 
information and an error-correction decoded signal from each of a plurality of base stations which receive a 
transmission signal from a mobile terminal station, said mobile terminal transmitting a signal subjected to an error- 
correction encoding processing as the transmission signal, and each of said base stations performing an error- 
correction decoding processing for the transmission signal to obtain the error-correction decoded signal and also 
detecting frame reliability to output the frame reliability information; an error-correction encoding processing step for 
performing an error correction encoding processing for each of the signals received from the respective base stations 
in said receiving step; a composing step for composing the signals subjected to the error-correction encoding 
processing, while reflecting the frame reliability information received from the respective base stations, in order to 
obtain a composed signal; and an error-correction decoding processing for performing an error-correction decoding 
processing for the composed signal. 

According to the present invention, since the reliability extraction section can perform re-encoding-and-composing 
processing through use of the reliability information of each frame, error-eliminated high-accuracy data can be 
obtained. 

According to a twenty-fourth aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving an error-correction 
decoded signal, accompanied by soft determination output information, from each of a plurality of base stations which 
receive a transmission signal from a mobile terminal station, said mobile terminal transmitting a signal subjected to an 
error-correction encoding processing as the transmission signal, and each of said base stations performing an error- 
correction decoding processing, accompanied by soft determination output, for the transmission signal to obtain the 
error-correction decoded signal; an error-correction encoding processing step for performing an error correction 
encoding processing, accompanied by soft determination output, for each of the signals received from the respective 
base stations in said receiving step through use of the soft determination output information; a composing step for 
composing the signals subjected to the error-correction encoding processing, while utilizing the soft determination 
output outputted during the error correction encoding processing, in order to obtain a composed signal; and an error- 
correction decoding processing for performing an error-correction decoding processing for the composed signal. 

According to the present invention, there are obtained advantageous results similar to those mentioned previously. 
Further, the reliability information extraction section can perform re-encoding-and-composing processing, through use 
of the reliability information of each bit. Therefore, even in this case, there can be obtained error-eliminated high- 
accuracy data. 

According to a twenty-fifth aspect of the present invention, there is provided a reception signal processing method 
performed in a base-station host apparatus of a mobile communication system employing a site diversity receiving 
method, said reception signal processing method comprising: a receiving step for receiving an error-correction 
decoded signal and error presence information from each of a plurality of base stations which receive a transmission 
signal from a mobile terminal station, said mobile terminal transmitting a signal subjected to an error-detection 
encoding processing and an error-correction encoding processing as the transmission signal, and each of said base 
stations performing an error-correction decoding processing for the transmission signal to obtain the error-correction 
decoded signal; a first error detecting step for detecting an error from the signals received from the respective base 
stations in the receiving step; a first outputting step for outputting, as a received signal, the signal received from the 
respective base stations when no error is detected, in the first error detecting step, from any one of the signals 
received from the respective base stations; a first composing step for obtaining a composed signal by composing the 
signals received from the respective base stations when an error is detected, in the first error detecting step, from 
each of the signals received from the respective base stations; a second error detecting step for detecting an error 
from the composed signal obtained in the first composing step; a second outputting step for outputting, as a received 
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signal, the composed signal when no error is detected, in the second error detecting step, from the composed signal; 
an error-correction encoding processing step for performing an error correction encoding processing for each of the 
signals received from the respective base stations when an error is detected, in the second error detecting step, from 
the composed signal; a second composing step for obtaining a composed signal by composing the signals subjected 
to the error correction encoding processing; an error-correction decoding processing for performing an error-correction 
decoding processing for the composed signal obtained in the second composing step; a third error detecting step for 
detecting an error from the signal subjected to the error-correction decoding processing; and a third outputting step for 
outputting, as a received signal, the signal subjected to the error-correction decoding processing when no error is 
detected, in the third error detecting step, from the signal subjected to the error-correction decoding processing. 

Preferably, the composed signal obtained in the first composing step or the signal received from the base station is 
outputted as a received signal when an error is detected from the signal subjected to the error-correction decoding 
processing in the third error detecting step. 

According to the present invention, since the error detection sections (i.e., the first, second, and third error detection 
sections) are provided in a plurality of locations which require the error detection section, data can be readily changed 
according to the result of detection of an error in the received signal, and best data can be efficiently selected. 
Consequently, the present invention has the advantage of yielding significant improvement in the processing capability 
of the overall mobile communications system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the configuration of a mobile communications system according to a first 
embodiment of the present invention; 

FIG. 2 is a block diagram showing the configuration of a mobile terminal station and a plurality of base stations of the 
mobile communications system according to the first embodiment of the present invention; 

FIG. 3 is a block diagram showing the configuration of an exchange used in the mobile communications system 
employing a site diversity receiving method according to the first embodiment of the present invention; 

FIGS. 4(a) to 4(m) are schematic representations for explaining the transmission of data within the mobile 
communications system according to the first embodiment of the present invention; 

FIG. 5 is a block diagram showing one example of the error correcting encoding apparatus according to the first 
embodiment of the present invention; 

FIG. 6 is a block diagram showing a composing section of the exchange according to the first embodiment of the 
present invention; 

FIGS. 7(a) to 7(c) are diagrammatic representations for explaining the operations of the composing section of the 
exchange according to the first embodiment of the present invention; 

FIGS. 8(a) and 8(b) are flowcharts for explaining the operation of the composing section of the exchange according to 
the first embodiment of the present invention; 

FIG. 9 is a table showing a specific example of specifications of the simulation performed in the first embodiment of 
the present invention; 

FIG. 10 is a block diagram showing the configuration of an exchange used in the simulation according to the first 
embodiment of the present invention; 

FIG. 1 1 is a plot showing one example of the simulation performed in the first embodiment of the present invention; 

FIG. 12 is a plot showing one example of the simulation performed in the first embodiment of the present invention; 

FIG. 13 is a block diagram showing the configuration of a mobile terminal and a plurality of base stations of a mobile 
communications system according to a second embodiment of the present invention; 

FIG. 14 is a block diagram showing the configuration of an exchange used in the mobile communications system 
employing a site diversity receiving method according to the second embodiment of the present invention; 

FIG. 15 is a block diagram showing the configuration of a mobile terminal and a plurality of base stations of a mobile 
communications system according to a third embodiment of the present invention; 

FIG. 16 is a block diagram showing the configuration of an exchange used in the mobile communications system 
employing a site diversity receiving method according to the third embodiment of the present invention; 

FIG. 17 is a block diagram showing the configuration of an exchange used in a mobile communications system 
employing a site diversity receiving method according to a fourth embodiment of the present invention; 

FIG. 18 is a block diagram showing the configuration of an exchange used in a mobile communications system 
employing a site diversity receiving method according to a fifth embodiment of the present invention; 

FIG. 19 is a block diagram showing the configuration of an exchange used in a mobile communications system 
employing a site diversity receiving method according to a sixth embodiment of the present invention; 



http : //v3. espacenet. com/textdes?DB=EPODOC&IDX=CNl 194510&F=8&QPN=CN1 194510 



2006-2-1 



sp@qenet description view 

FIG. 20 is a block diagram showing the configuration of an exchange used in a mobile communications system 
employing a site diversity receiving method according to a seventh embodiment of the present invention; 

FIG. 21 is a block diagram showing the configuration of a mobile terminal and a base station of a mobile 
communications system employing a site diversity receiving method according to an eighth embodiment of the present 
invention; 

FIG. 22 is a block diagram showing the configuration of an exchange used in the mobile communications system 
employing a site diversity receiving method according to the eighth embodiment of the present invention; 

FIG. 23 is a block diagram showing the configuration of a mobile terminal and a base station of a mobile 
communications system employing a site diversity receiving method according to a ninth embodiment of the present 
invention; 

FIG. 24 is a block diagram showing the configuration of an exchange used in the mobile communications system 
employing a site diversity receiving method according to the ninth embodiment of the present invention; 

FIG. 25 is a block diagram showing the configuration of an exchange used in a mobile communications system 
employing a site diversity receiving method according to a tenth embodiment of the present invention; 

FIG. 26 is a diagrammatic representation showing the concept of the communication that is established between a 
terminal station and base stations and that employs a site diversity method; 

FIG. 27 is a block diagram showing one example of a mobile communications system to which a CDMA method and a 
site diversity method are applied; 

FIG. 28 is a block diagram showing another example of the mobile communications system to which a CDMA method 
and a site diversity method are applied; and 

FIG. 29 is a block diagram showing still another example of the mobile communications system to which a CDMA 
method and a site diversity method are applied. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

(a) Description of a First Embodiment of the Invention 

With reference to the accompanying drawings, a mobile communications system according to a first embodiment of 
the present invention will be described. As shown in FIG. 1 , the mobile communications system comprises a terminal 
station (or a mobile terminal station) 1; a plurality of base stations 2-1 to 2-n (n is a natural number) which are 
connected to (or can communicate with) the terminal station (or a mobile terminal station) 1 via a wireless line 8; and 
an exchange 3 connected to each of the base stations 2-1 to 2-n via a wired line (or a transmission circuit) 9. FIG. 2 
shows a case where three base stations 2-1 to 2-3 exist in the mobile communications system (i.e., wherein n-3). In 
principle, consideration will be hereinafter given to the case where n=3. 

The exchange (a base-station host apparatus) 3 corresponds to a mobile exchange or a base station control station. 
In the first embodiment and throughout the following embodiments, these are generically called an exchange. 

As shown in FIG. 2, the terminal station 1 has; e.g., a data generator 10, a convolution encoder 11, a frame generator 
12, and a transmitter 13. The data generator 10 generates data to be transmitted within the terminal station 1, and the 
convolution encoder (ENC: Error Correcting Encoder) 11 subjects the data to be transmitted to convolution encoding 
processing (i.e., error-correction encoding processing). The data are subjected to convolution encoding processing 
according to the method designated beforehand in agreement with the base stations 2-1 to 2-3. 

More specifically, if the data generated by the data generator 10 are ( M 1, M "1, M W 0, M "0"), the convolution encoder 

subjects the data to convolution encoding process, to thereby obtain encoded data ( M 1, M "1," "1," "0," "1," "0," "1," "I"). 
In short, as shown in FIG. 4(b), the amount of data generated by the data generator 10 such as that shown in FIG. 4 
(a) is doubled by the convolution encoder 11. 

The frame generator 12 inserts the data encoded by the convolution encoder 11 into a predetermined frame format 
designated beforehand in agreement with the exchange 3. For example, as shown in FIG. 4(c), a predetermined 
frame format is formed by providing the data encoded by the convolution encoder 11 with an overhead. The 
transmitter 13 transmits the frame format formed by the frame generator 12 to the base stations 2-1 to 2-3 via the 
wireless line 8. 

In contrast, the base stations 2-1 to 2-3 receive data from the terminal 1 and process the thus-received data for 
transmission to the exchange 3. As shown in FIG. 2, each of the base stations 2-1 to 2-3 comprises a receiver 21, a 
frame decomposer 22, a convolution decoder (DEC) 23, a frame generator 24, and a transmitter 25. 

The receiver 21 receives an output (having a predetermined frame format) from the terminal station 1. For example, 
as shown in FIG. 4(d), the frame format having an overhead is output to a frame decomposer 22 in a subsequent 
stage. 

For example, as shown in FIG. 4(e), the frame decomposer 22 extracts encoded data by removal of the overhead 
from the received frame format The convolution decoder (DEC) 23 subjects the data to convolution decoding 
processing (i.e., error-correction decoding processing) according to the method designated beforehand in agreement 
with the terminal station 1 (i.e., by the method corresponding to the convolution encoding method used by the terminal 
station 1). 
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Further, the frame generator 24 inserts the data decoded (the result of decoding; see FIG. 4(f)) by the convolution 
decoder 23 into a predetermined frame format (e.g., a frame format used for the purpose of a wire circuit 9) 
designated beforehand in agreement with the exchange 3. For example, as shown in FIG. 4(g), an overhead and a 
frame number are added to the decoded data in the present embodiment, whereby a predetermined frame format is 
formed. 

The transmitter 25 transmits the frame format formed by the frame generator 24 to the exchange 3 via the wire circuit 
9. 

More specifically, the base stations 2-1 to 2-3 receive the signal, which is sent from the terminal 20 station 1, via the 
wireless line 8. After having subjected the signals to convolution decoding processing, the base stations 2-1 to 2-3 
send the thus-convolution-decoded signals to the exchange 3 via the wire circuit 9. 

Next, the exchange 3 receives the data from the respective base stations 2-1 to 2-3 and subjects the data to required 
processing. As mentioned previously, in the present embodiment, the signal convolution-encoded by the terminal 1 is 
rece j ve d anc | convolution-decoded by each of the plurality of base stations 2-1 to 2-3, and the exchange 3 receives 
the thus-decoded signals. 

As shown in FIG. 3, the exchange 3 comprises a receiver 31, a frame decomposer 32, a delay device 33, a 
convolution encoder (ENC) 34, a composite device 35, a convolution decoder (DEC) 36, and a control section 60. The 
receiver 31 receives the data (or the convolution decoded signals) from the base stations 2-1 to 2-3. As mentioned 
previously, the receiver 31 is designed so as to receive a frame format-which comprises decoded data provided with 
an overhead and a frame number-such as that shown in FIG. 4(h). 

The frame decomposer 32 extracts the decoded data and the frame number from the frame format received by the 
receiver 31. To this end, the frame decomposer 32 is provided with a data extraction section 320 and a frame number 
extraction section 321. As shown in FIG. 4(i), the decoded data are extracted from the frame format, and the frame 
number extraction section 321 extracts (acquires) the frame number from the frame format. As a result of extraction of 
the frame number, the signals asynchronously sent from the base stations 2-1 to 2-3 are checked as to whether or not 
they have the same frame number, thereby ensuring synchronization of the signals. 

Further, each of the delay devices 33 delays the decoded data output from the data extraction section 320 by a 
predetermined period of time in such a way that the decoded data sent to the convolution encoder 34 are assigned the 
same frame number, to thereby correct delays in the signals output from the base stations 2-1 to 2-3. The delay time 
of each delay device 33 is controlled by a control section 60 on the basis of the frame number. 

The convolution encoder (ENC: error-correcting encoding section) 34 outputs the signal (see FIG. 4(k)) produced by 
subjecting to convolution encoding processing the convolution-decoded signals (i.e., error-correcting decoded signals) 
received from the respective base stations 2-1 to 2-3. More specifically, by means of the convolution encoder 34 the 
exchange 3 encodes the convolution-decoded signals received from the base stations 2-1 to 2-3. 

For this reason, as shown in FIG. 5, the convolution encoder 34 comprises exclusive ORs 340a, 340b, and shift 
registers 341, 342, and 343. When an encoding rate (R)=1/2, and a confined length (k)=3 are set, the exclusive ORs 
340a and 340b perform respective arithmetic operations gO =1+D@2 and g1 =1+D+D@2, through use of the values 
"1" "D," and "D@2 " preset in the shift registers 341, 342, and 343. As a result, two bits of encoded signal (gO, g1) are 
obtained with respect to an input of one bit of information. 

In the present embodiment, the composite device (or composing section) 35 also subjects to composing processing 
the convolution-encoded signals from the convolution encoders 34. Further, the composite device 35 is arranged so 
as to be able to output the result of soft determination. In this case, the convolution-demodulator 36, which will be 
described later, becomes able to subject the composed signal to soft determination decoding processing, through use 
of the composed signal and the result of soft determination received from the composite device 35. 

That is, as shown in FIG. 6, the composite device 35 is provided with a majority determination section 350 and a soft 
determination section 351. 

The majority determination section 350 determines which number represents the majority of input signals and outputs 
a signal whose number of inputs is large. As shown in FIG. 7(a), the majority determination section 350 is arranged so 
as to output either 0 or 1 from the three input signals (input 1 , input 2, and input 3) ( whichever number has a greater 
number of inputs (more specifically, if the three inputs are "1," "1," and"0," a value of "I" is output In contrast, if the 
three inputs are "1 ," "0," and "0," a value of "0" is output). 

In contrast, the soft determination section 351 determines which number represents the majority of input signals and 
outputs a value corresponding to the number of signals having a higher probability. For example, as shown in FIG. 7 
(b), if all the input signals are the same, a value of "1" is output. If two of the input signals are the same, a value of 
"0.6" is output. In short, the reliability of result of majority determination can be improved by virtue of the result of soft 
determination performed by the soft determination section 351. 

In the case of composing of signals output from two base stations, if the input signals have different values (i.e., one 
signal has a value of 1 and the other signal has a value of 0) as shown in FIG. 7(c), the reliability of the result of 
majority determination is 50%. The determination result of the input signals is output as a lost bit "V 

Next, the convolution decoder (DEC: Error Correcting Decoding Section) 36 subjects a composed signal output from 
the composite device 35 to convolution decoding processing. In a case where the composite device 35 also outputs 
the result of soft determination, the composed signal is subjected to soft determination decoding processing by 
utilization of the result of soft determination. 
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The re-encoding of the decoded signals by the convolution encoders 34 is equivalent to bringing the signals back to a 
state during the course of the decoding process in which the received signals are decoded by the convolution 
decoders 23 in the base stations 2-1 to 2-3. Accordingly, an error is not enlarged by the re-encoding processing. In 
short, the encoded data output from each of the convolution encoders 34 return to their state before decoding by the 
convolution decoder 23. Consequently, in comparison with the case where the encoded data are decoded by the base 
stations 2-1 to 2-3, the characteristics of the received signal can be improved. 

In the foregoing mobile communications system, the exchange 3 is provided with the convolution encoders 34, the 
composite devices 35, and the decoders 36. In such an exchange 34, the signals output from the respective base 
stations 2-1 to 2-3 are subjected to convolution encoding processing. The thus-convolution-encoded signals are 
subjected to synthetic processing and convolution decoding processing. A round of these operations: namely, 
convolution encoding processing.fwdarw.composite processing.fwdarw. convolution decoding processing, will be 
hereinafter simply referred to as re-encoding-and-com posing processing. 

With regard to the mobile communications system that has the aforementioned configuration and adopts the site 
diversity receiving method according to the first embodiment shown in FIG. 2, within the terminal station 1, the 
convolution encoder 11 subjects the data output from the data generator 10 to convolution encoding processing 
according to the method designated beforehand in agreement with the base stations 2-1 to 2-3. The encoded data 
subjected to convolution encoding processing are inserted into a predetermined frame format by the frame generator 
12 and are sent from the transmitter 13 to the base stations 2-1 to 2-3 via the wireless line 8. 

Subsequently, in each of the base stations 2-1 to 2-3, the receiver 21 receives a signal from the terminal station 1, and 
the frame decomposer 22 extracts the encoded data from the frame format. The convolution decoder 23 subjects the 
encoded data to convolution decoding processing, and the frame generator 24 inserts the thus-decoded data to the 
frame format designated beforehand in agreement with the exchange 3. The data inserted into the frame format are 
sent to the exchange 3 by the transmitter 25. 

As shown in FIG. 3, in the exchange 3, the receiver 31 receives the signals (decoded data) sent from the base 
stations 2-1 to 2-3, and the frame decomposer 32 extracts decoded data and a frame number from the received and 
decoded data. The delay device 33 corrects a delay in each signal of decoded data, and the signals are output to the 
convolution encoder 34. 

Each of the sets of decoded data is again subjected to convolution encoding processing performed by the convolution 
encoder 34, and the composite device 35 composes the convolution-encoded signals into one signal. 

The majority determination processing and the soft determination processing performed in the composite device 35 (a 
device for composing outputs from three stations into one signal) will be described with reference to FIG. 8. 

First, with regard to the majority determination processing, upon receipt of the convolution-encoded signals from the 
convolution encoder 34, the composite device 35 makes a determination as to whether or not the total number 
(A+B+C) of input signals (e.g., "A," "B, M and "C") is greater than 2 (Step a1 shown in FIG. 8(a)). If the total number of 
the input signals is equal to or greater than 2 (i.e., at least two of the signals "A,* 1 "B," and "C" represent 1 ), a value of 
1 is output to the convolution encoder 36 (YES in step a1 shown in FIG. 8(a)). In contrast, if the total number of the 
input signals is less than two (i.e., at least two of the signals "A," "B" and "C M represent 0), a value of 0 is output (NO 
in step a1 shown in FIG. 8(a)). 

With regard to the soft determination performed by the composite device 35, upon receipt of the convolution -en coded 
signals from the convolution encoder 34, the composite device 35 makes a determination as to whether or not the 
total number of input signals (A+B+C) is three (A+B+C=3? in step b1 shown in FIG. 8(b)), and if so, a value of 1 is 
output. In contrast, if the total number of the input signals is not three (NO in step b1 shown in FIG. 8(b)), the 
composite device 35 makes a determination as to whether or not the total number of input signals is two (step b2). 

If the total number of the input signals is two (YES in step b2 shown in FIG. 8(b)), a value of 0.6 is output. In contrast, 
if the total number is not two (NO in step b2 shown in FIG. 8(b)), the composite device 35 makes a further 
determination as to whether or not the total number of the input signals is one (step b3). 

If the total number of the input signals is one (YES in step b3 shown in FIG. 8(b)), a value of 0.6 is output. In contrast, 
if the total number is not one (NO in step b3 shown in FIG. 8(b)), a value of 1 is output. 

Subsequently, the convolution decoder 36 subjects to convolution decoding processing a signal (including a 
composed signal and the result of soft determination) output from the foregoing composite device 35 and outputs the 
thus-convolution-decoded signal as data. 

An explanation will now be given of a specific example (simulations) for the purpose of verifying the operation of the 
exchange 3 used in the mobile communications system that employs the foregoing site diversity receiving method 
according to the aforementioned embodiment The simulations are implemented on the basis of specifications such as 
those shown in FIG. 9. 

FIG. 10 is a block diagram showing the configuration of the exchange 3 used in the simulations. The exchange 3 
comprises convolution encoders (ENC) 34, a composite device 35, a convolution decoder (DEC) 36, and a selection 
section 300. The selection section 300 makes a selection from the convolution-decoded signals output from the base 
stations 2-1 to 2-3 (i.e., the selection section corresponds to the selection section 1 13a shown in FIG. 28). 

The simulations are performed to examine the three types of exchanges 3; namely, (1) an exchange which does not 
employ the site diversity method; (2) an exchange which makes a selection from the convolution-decoded signals 
output from the base stations 2-1 to 2-3; and (3) an exchange which subjects the -co nvoluti on -decoded signals output 
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from the base stations 2-1 to 2-3 to re-encoding-and-composing processing, as does the exchange in the present 
embodiment. 

FIG. 1 1 is a plot showing the characteristics of a bit error rate (i.e., BER) calculated from the results of simulations. As 
shown in FIG. 11, it is obvious that the exchange which performs re-encoding-and-composing processing at 
BER=10@-3 [see arrow C shown in FIG. 11; Site Div (proposed)] produces a gain greater than that produced by the 
exchange which makes a selection from the output signals [see arrow B shown in FIG. 11; Site Div (selected)]. 

As shown in FIG. 1 1, the exchange that subjects the decoded signal to the re-encoding-and-composing processing 
accomplishes a significant improvement in bit error rate at the same gain in comparison with the exchange that does 
not employ the site diversity method (see arrow A shown in FIG. 11; W/O Site Div) or the exchange that makes a 
selection from the output signals. FIG. 12 shows the characteristics of the frame error rate (FER). Even in the case of 
the frame error rate shown in FIG. 12, the exchange that subjects the decoded signal to the re-encoding-and- 
composing processing has accomplished the most effective improvement in the characteristics of the frame error rate. 

As described above, according to the first embodiment of the present invention, since the signals convolution-decoded 
by the base stations 2-1 to 2-3 can be subjected to re-encoding-and-composing processing within the exchange 3, the 
error rate can be improved without increasing the amount of signal data flowing between the base stations 2-1 to 2-3 
and the exchange 3, through use of the site diversity method, thereby resulting in a considerable improvement in the 
transmission processing capability of the mobile communications system. 

Further, according to the first embodiment, the composite device 35 can also perform soft determination processing, 
and hence the convolution decoder 36 can subject the decoded signals to convolution decoding processing that 
utilizes the result of soft determination. The reliability of the composed signal can be improved, enabling an 
improvement in the quality of a signal. 

(b) Description of a Second Embodiment 

FIG. 13 is a block diagram showing the configuration of a mobile terminal station and a plurality of base stations of a 
mobile communications system according to a second embodiment, and FIG. 14 is a block diagram showing the 
configuration of an exchange of the mobile communications system which adopts the site diversity receiving method 
according to the second embodiment. As shown FIGS. 13 and 14, the mobile communications system according to 
the second embodiment comprises a terminal station 1A, three base stations 2A-1 to 2A-3 (see FIG. 13), and an 
exchange 3A (see FIG. 14). 

In FIGS. 13 and 14, the same reference numerals are assigned to the elements which correspond to those used in the 
first embodiment, and therefore their detailed descriptions wilt be omitted here for clarity. The same applies to other 
embodiments, which will be described in detail hereinbelow, and hence explanations of those elements assigned the 
same reference numerals will be omitted here for clarity. 

The terminal station 1 A has substantially the same configuration as that of the terminal station 1 in the foregoing first 
embodiment shown in FIG. 2. In the second embodiment, the terminal station 1 A has an error detection code adding 
device 14 interposed between the data generator 10 and the convolution encoder 11, as well as the configuration 
shown in FIG. 2. 

The error detection code adding device 14 is intended to add to the data produced by the data generator 10 
information which allows each of the base stations 2A-1 to 2A-3 to detect whether or not errors are included in the 
data produced by the data generator 10 of the terminal station 1 A (i.e., information used for the purpose of detecting 
errors). In the subsequent stage, the convolution encoder 11 subjects to convolution encoding processing the data 
having error detection code added. 

Each of the base stations 2A-1 to 2A-3 shown in FIG. 13 comprises a receiver 21, a frame decomposer 22, a 
convolution decoder 23, a frame generator 24A, a transmitter 25, and an error detector 26. In short, each of the base 
stations 2A-1 to 2A-3 shown in FIG. 2 is additionally provided with an error detector 26 which is in parallel with the line 
between the convolution decoder 23 and the frame generator 24 and which receives the output from the convolution 
decoder 23. 

The error detector 26 is intended to detect (judge) error presence/absence information as to whether or not the signal 
transmitted from the terminal station 1 A includes an error, on the basis of the error detection information added to the 
terminal station 1 A. To this end, the frame generator 24A inserts into the frame format designated beforehand in 
agreement with the exchange 3A the convolution-decoded signal produced by the convolution decoder 23 and the 
error presence/absence information obtained by the error detector 26. In this case, a frame number is simultaneously 
assigned to the decoded data. 

As described above, the signal sent from the terminal station 1 A is received by the base stations 2A-1 to 2A-3 via the 
wireless line 8, and is subjected to convolution decoding processing performed by the convolution decoder 23 and 
then to error detection performed by the error detector 26. The base stations 2A-1 to 2A-3 send the signal subjected to 
the convolution decoding processing and the error presence/absence information to the exchange 3A via the wire 
circuit 9. 

The exchange 3A according to the present embodiment is configured so as to receive the signals convolution- 
decoded by the base stations 2A-1 to 2A-3, as well as the error presence/absence information obtained as a result of 
detection of errors by the base stations 2A-1 to 2A-3. 

More specifically, as shown in FIG. 14, the exchange 3A comprises receivers 31, frame decomposers 32A, delay 
devices 33A, convolution encoders 34, a composite device 35, a convolution decoder 36, an error determinant device 
37, a delay device 38, a selector 39, and a control section 60. 
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The frame decomposer 32A extracts the decoded data from the frame format received by the receiver 31. The frame 
decomposer 32A has an error extraction section 322, along with a data extraction section 320 and a frame number 
extraction section 321. The error extraction section 322 extracts the error presence/absence information sent from the 
base stations 2A-1 to 2A-3. In the present embodiment, the delay device 33A receives the data output from the data 
extraction section 320 and the error detection information. 

The delay device 33A corrects a delay in the signal received from each of the base stations 2A-1 to 2A-3, by delaying 
the decoded data received from the data extraction section 320 for a given period of time so that the decoded data to 
be sent to each convolution encoder 34 is assigned the same frame number. The delay time of each delay device 33A 
is controlled by a control section 60 on the basis of the frame number. 

Upon receipt of the error presence/absence information from each of the base stations 2A-1 to 2A-3, the error 
determination device (or an error determination section) 37 performs error determination operation. The delay device 
38 delays for a given period of time the convolution-decoded signals.-which are received from the respective base 
stations 2A-1 to 2A-3 and are output from the delay devices 33A. 

The selector (i.e., a gate section) 39 outputs the signal output from the convolution decoder 36 as a received signal in 
a case where the error determination device 37 judges that the error presence information is sent from all of the base 
stations 2A-1 to 2A-3. More specifically, in a case where the error determination device 37 judges that the error 
presence information is sent from all of the base stations 2A-1 to 2A-3, the selector 39 selects an output from the 
convolution decoder 36. In contrast, in a case where the error determination device 37 judges that the error presence 
information is not sent from all of the base stations 2A-1 to 2A-3, the selector 39 functions as a selection section which 
selects the convolution-decoded signals from the base stations 2A-1 to 2A-3. 

More specifically, on the basis of the output (i.e., the result of error determination) from the error determination device 
37, the selector 39 selects either the convolution-decoded signals output from the base stations 2A-1 to 2A-3 or the 
convolution-decoded signal output from the convolution decoder 36. Accordingly, the decoded signals are subjected to 
re-encoding/composing processing only when errors are detected from all of the base stations 2A-1 to 2A-3. 

In short, in the mobile communications system according to the second embodiment, the exchange 3A is designed so 
as to be able to perform processing corresponding to the result of error detection performed on the data by addition of 
the error presence/absence information to the signal transmitted from the terminal station 1 A. Accordingly, data having 
few errors can be selected, which in turn makes it possible to improve the quality of the data output from the exchange 

3A; ; 

In a case where it is determined from the result of error detection result received from each of the base stations 2A-1 
to 2A-3 that the error presence information is sent from all the base stations 2A-1 to 2A-3, the exchange 3A subjects 
the signals output from the respective base stations 2A-1 to 2A-3 to convolution encoding processing and, 
subsequently, to composing processing, whereby the signals output from the base stations 2A-1 to 2A-3 are 
convolution -decoded. 

As shown in FIG. 13, in the mobile communications system employing the site diversity receiving method according to 
the second embodiment of the present invention with the foregoing configuration, the data generator 10 of the terminal 
station 1 A outputs data, and the data are subjected to convolution encoding processing, whereby the data are 
provided with information (i.e., information used for the purpose of error detection) which enables the base stations 
2A-1 to 2A-3 to determine whether or not the data include errors. 

Subsequently, after the frame generator 12 inserts the convolution-encoded data into a predetermined frame format, 
the transmitter 13 sends the data to the base stations 2A-1 to 2A-3 via the wireless line 8. 

In each of the base stations 2A-1 to 2A-3, the receiver 21 receives the format from the terminal stations 1 A, and the 
frame decomposer 22 extracts the encoded data from the frame format The extracted data are convolution-decoded 
by the convolution decoder 23. 

At this time, the error detector 26 detects the error presence/absence information on the basis of the error detection 
information added to the encoded data by the terminal station 1 A. The frame generator 24A inserts the convolution- 
decoded signal and the error presence/absence information into the frame format designated beforehand in 
agreement with the exchange 3A. The thus-inserted signal and information are sent to the exchange 3A by the 
transmitter 25. 

As shown in FIG. 14, upon receipt of the decoded data from each of the base stations 2A-1 to 2A-3, the receiver 31 of 
the exchange 3A receives the decoded data. The frame decomposer 32A carries out the extraction of the encoded 
data, the detection of the error presence/absence information, and the extraction of the frame number. The delay 
device 33A corrects a delay in the signal of each set of decoded data, through use of the frame number. 

At this time, the error presence/absence information extracted by the error extraction section 322 is sent to the error 
determination device 37. In a case where the error determination device 37 determines that error information is sent 
from all the base stations 2A-1 to 2A-3, the error determination device 37 sends the output from the delay device 33A 
to the convolution encoder 34. 

The convolution encoder 34 subjects each set of encoded data to convolution encoding processing again. The 
composite device 35 subjects the convolution -en coded signal to composing processing, and the convolution decoder 
36 subjects the composed data to the convolution-decoding processing again. The thus-processed data are output 
from the selector 39. 

In contrast, in a case where the error determination device 37 determines that the error information is not sent from all 
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of the base stations 2A-1 to 2A-3; i.e., in a case where an error absence signal is sent from any one of the base 
stations 2A-1 to 2A-3, an output from the delay device 33A is sent to the delay device 38 and is output via the selector 

39. 

As mentioned previously, the second embodiment yields the same advantageous result as that yielded by the first 
embodiment, by addition of error presence/absence information to the transmission signal from the terminal station 
1A, and enables execution of processing according to the state of error-detection of data. Accordingly, data having 
fewer errors can be selected. Even in this case, there is a contribution to an improvement in the transmission 
processing of the mobile communications system. 

(c) Description of a Third Embodiment 

FIG. 15 is a block diagram showing the configuration of a mobile terminal station and a plurality of base stations of a 
mobile communications system according to a third embodiment of the present invention. FIG. 16 is a block diagram 
illustrating the configuration of an exchange of the mobile communications system that adopts a site diversity 
receiving method according to the third embodiment. As shown in FIGS. 15 and 16, the mobile communications 
system according to the third embodiment comprises the terminal station 1A, three base stations 2-1 to 2-3 (see FIG. 
15), and the exchange 3B (see FIG. 16). The terminal station 1A shown in FIG. 15 is identical to that of the second 
embodiment, and the base stations 2-1 to 2-3 are identical to those of the first embodiment. Hence, their detailed 
descriptions will be omitted here for clarity. 

Further, the convolution-encoded signal transmitted from the mobile terminal station 1A is subjected to convolution- 
decoding processing performed by each of the plurality of base stations 2-1 to 2-3. These convolution-decoded 
signals are received by the exchange 3B shown in FIG. 16, as they are received by the foregoing exchange 3 (see 
FIG. 3). The exchange 3B comprises a receiver 31, a frame decomposer 32, a delay device 33, a convolution encoder 
34, a composite device 35, a convolution decoder 36, a delay device 38, a selector 39, an error detector 40, an error 
determination device 41, and a control section 60. 

The error detector 40 and the error determination device 41 shown in FIG. 16 are designed in substantially the same 
manner as are the error detector 26 (see FIG. 13) and the error determination device 37 (see FIG. 14). 

In short, the error detector (i.e., an error detecting section) 40 detects an error in the convolution-decoded signal 
output from each of the base stations 2-1 to 2-3. In the second embodiment, the error detection performed by the base 
stations 2A-1 to 2A-3 (see FIG. 13) is performed only by the exchange 3B in the third embodiment 

Consequently, in addition to errors in the wireless line 8 established between the terminal station 1 A and the base 
stations 2-1 to 2-3, the exchange 3B in the third embodiment can detect an error in the wire circuit (wired line) 9 
provided between the base stations 2-1 to 2-3 and the exchange 3B by means of the error detector 40 provided in the 
stage subsequent to the delay device 33. The error determination device (i.e., an error determination section) 41 
performs an error determination operation when receiving error presence/absence information from the error detector 
40. 

In short, in the third embodiment, the exchange 3B detects an error in the signal received from each of the base 
stations 2-1 to 2-3. If it is judged from the result of error detection that error presence information is transmitted from 
all of the base stations 2-1 to 2-3, the signals received from the base stations 2-1 to 2-3 are subjected to convolution 
encoding processing. The thus-convolution-encoded signals are composed into one signal, and the signal is then 
subjected to convolution decoding processing. 

With the foregoing configuration, in the mobile communications system according to the third embodiment, when the 
data subjected to required processing performed by the terminal station 1 A and the base stations 2-1 to 2-n are input 
to the exchange 3B in the manner as shown in FIG. 15, the receiver 31 in the exchange 3B receives the data in the 
manner as shown in FIG. 16. Further, the frame decomposer 32 extracts the data, and the delay device 33 corrects a 
delay in the signal, through use of the frame number. 

Subsequently, on the basis of the output from the delay device 33, the error detector 40 detects errors in the 
convolution-decoded signals received from the base stations 2-1 to 2-3 and outputs error presence/absence 
information to the error determination device 41. 

In a case where the error determination device 41 judges that error presence information is transmitted from all the 
base stations 2-1 to 2-3, the output received from the delay device 33 is sent to the convolution encoder 34, where 
input data are subjected to convolution encoding processing. Subsequently, the composite device 35 composes the 
convolution-encoded signals into one signal, and the convolution decoder 36 subjects the composed signal to 
convolution decoding processing. The convolution-decoded signal is output from the exchange 3B via the selector 39. 

In contrast, if the error determination device 41 judges that the error presence information is not sent from all of the 
base stations 2-1 to 2-3; namely, in a case where an error-free signal is transmitted from any one of the base stations 
2-1 to 2-3, the output received from the delay device 33 is output to the delay device 38. The signal is further output 
from the exchange 3B via the selector 39. 

As mentioned previously, according to the third embodiment, there are obtained advantageous results similar to those 
obtained in the first embodiment In addition, since the exchange 3B can detect (or determine) errors in the input data, 
there can be detected an error in the wire circuit (wired line) 9 provided between the base stations 2-1 to 2-3 and the 
exchange 3B, as well as an error in the wireless line 8 established between the terminal station 1 A and the base 
stations 2-1 to 2-3. Therefore, the exchange 3B can output a more accurate signal. Thus, the third embodiment has 
the advantage of the exchange 3B being able to improve the quality of a received signal. 

(d) Description of a Fourth Embodiment 
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FIG. 17 is a block diagram showing the configuration of an exchange used in a mobile communications system 
according to a fourth embodiment of the present invention. An exchange 3C shown in FIG. 17 is arranged so as to 
receive the data processed by the terminal station 1 A and the base stations 2-1 to 2-3 shown in FIG. 15. 

The convolution-encoded signal transmitted from the mobile terminal station 1 A is subjected to convolution-decoding 
processing performed by each of the plurality of base stations 2-1 to 2-3. These convolution-decoded signals are 
received by the exchange 3C shown in FIG. 17, as they are received by the foregoing exchange 3B (see FIG. 16). 
The exchange 3C comprises the receivers 31, the frame decomposers 32, the delay devices 33, the convolution 
encoders 34, a second composite device 35', the convolution decoder 36, the delay device 38, a selector 39A, a first 
composite device 42, an error detector 43, and the control section 60. In short, the exchange according to the fourth 
embodiment is arranged so as to have the error detector 43 connected to a stage subsequent to the delay device 33 
via the first composite device 42. 



* The composite device (i.e., the first composing section) 42 composes into one signal the convolution-decoded 
signals which are output from the base stations 2-1 to 2-3 via the respective delay devices 33. The error detector (i.e., 
error detecting section) 43 detects an error in the signal composed by the first composite device 42. The second 
composite device 35' functions in the same manner as does the foregoing composite device 35. 

More specifically, the error detector 43 according to the fourth embodiment is not provided so as to correspond to 
each of the base stations 2-1 to 2-3, as is the error detector 40 (see FIG. 16). The error detector 43 detects an error in 
the signal into which the data signals output from the base stations 2-1 to 2-3 are composed by the first composite 
device 42. As a result, since it is not necessary to provide the error detector 43 for each of the base stations 2-1 to 2- 
3, the circuit configuration of the exchange can be simplified. 

The selector 39A is intended to output the signal output from the convolution decoder 36 as a received signal output 
when the error detector 43 detects an error in the composed signal. More specifically, in a case where the error 
detector 43 detects an error in the composed signal, the selector 39A selects the signal output from the convolution 
decoder 36. In contrast, in a case where the error detector 43 does not detect any error in the composed signal, the 
selector 39A selects the composed signal output from the first composite device 42. 

In short, on the basis of the error presence information received from the error detector 43, the selector 39A selects 
either the signal-into which the convolution-decoded signals output from the base stations 2-1 to 2-3 are composed 
by the first composite device 42-or the convolution-decoded signal output from the convolution decoder 36. 

In the fourth embodiment, since there is selected the result of composing of the convolution-decoded signals output 
from the base stations 2-1 to 2-3 being composed by the first composite device 42 or the signal output from the 
convolution decoder 36, a signal having superior quality can be obtained. 

As shown in FIG. 17, in the exchange 3C used in the mobile communications system that employs the site diversity 
-receiving method according to the fourth embodiment, when the data signals are received from the base stations 2-1 
to 2-3, the receiver 31 receives these data signals. The frame decomposer 32 extracts data from the signals. Further, 
the delay device 33 corrects a delay in the signal through use of the frame number. 

Subsequently, the first composite device 42 composes into one signal the signals output from the delay devices 33, 
and the error detector 43 corrects an error in the composed signal In a case where the error detector 43 detects an 
error in the composed signal, the selector 39A selects the signal output from the convolution decoder 36. In contrast, if 
the error detector 43 does not detect any error in the composed signal, the signals output from the delay devices 38 
(i.e., the composed signal output from the composite device 42) are selected and output. 

As mentioned previously, the fourth embodiment yields advantageous results similar to those yielded by the first 
embodiment. The error detector 43 of the exchange 3C collectively detects an error in the data into which the signals 
output from the base stations 2-1 to 2-3 are composed, whereby a signal having superior quality can be obtained. 
Since the received data can be processed according to the state of detection of errors in the data, data having fewer 
errors can be selected. Even in this case, the transmission processing performed in the mobile communications 
system can be improved. 

Further, there is no need to provide the error detector 43 for each of the base stations 2-1 to" 2-3, and the error 
detector 43 can be shared between the base stations 2-1 to 2-3, thereby miniaturizing the circuit configuration of the 
exchange 3C. Accordingly, the costs required for the error detector can be reduced, which in turn contributes to 
cutting of the cost of the overall mobile communications system. 

(e) Description of a Fifth Embodiment 

FIG. 18 is a block diagram showing the configuration of an exchange used in a mobile communications system 
according to a fifth embodiment of the present invention. An exchange 3D shown in FIG. 18 is arranged so as to 
receive the data processed by the terminal station 1A and the base stations 2-1 to 2-3 shown in FIG. 15. The 
exchange 3D is arranged so as to receive data from two base stations 2-1 and 2-2. 

The convolution-encoded signal transmitted from the mobile terminal station 1 A is subjected to convolution-decoding 
processing performed by each of the plurality of base stations 2-1 and 2-2. These convolution-decoded signals are 
received by the exchange 3D, as they are received by the foregoing exchange 3B (see FIG. 16). The exchange 3D 
comprises the receivers 31, the frame decomposers 32, the delay devices 33, the convolution encoders 34, the 
composite device 35, the convolution decoder 36, a selector 39B, a delay device 44, an error detector 45, and the 
control section 60. 
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In the exchange 3B according to the third embodiment shown in FIG. 16, the error detecting section 40 which detects 
an error in a signal is provided on a stage prior to the convolution encoder 34 (i.e., an error detection processing is 
performed before a re-encoding-and-composing processing is performed). In the exchange 3D according to the fifth 
embodiment, the error detector 45 is provided a stage subsequent to the convolution decoder 36 (i.e., the signal 
subjected to re-encoding-and-composing processing is subjected to error detection). 

In a case where the error detector 45 does not detect any error in a convolution-decoded signal, the selector 39B 
outputs the signal received from the convolution decoder 36 as a received signal. More specifically, the error detector 
45 does not detect any error in the convolution-decoded signal, the selector 39B selects a signal output from the 
convolution decoder 36. In contrast, if the error detector 45 detects an error in the convolution-decoded signal, the 
selector 39B selects a convolution-decoded signal output from any one of the base stations 2-1 and 2-2. 

In short, if there is an error in the convolution-decoded signal produced by subjecting the data signals received from 
the base stations 2-1 and 2-2 to re-encoding-and composing processing, the selector 39B selects and outputs any 
one of the data signals (or both of the data signals) output from the base stations 2-1 and 2-2. In the exchange 3D 
shown in FIG. 18, the signal received from the base station 2-2 is selected. The delay device 44 delays the signal 
received from the base station 2-2 for a given period of time. 

As mentioned previously, in the exchange 3D, the signals received from the base stations 2-1 and 2-2 are subjected 
to convolution-encoding processing. The thus convolution-encoded signals are composed into one signal, and the 
thus-composed signal is subjected to convolution-decoding processing. The convolution-decoded signal is subjected 
to error detection. If no errors are found in the convolution-decoded signal, this signal is output as a received signal. 

In the exchange 3D employed in the mobile communications system according to the fifth embodiment of the present 
invention, when the data are received from the base stations 2-1 and 2-2, the receiver 31 receives the data, and the 
frame decomposer 32 extracts the data. The delay device 33 corrects a delay in each of the data signals through use 
of a frame number. 

Subsequently, the convolution encoder 34 encodes the data to convolution encoding processing, and the convolution- 
encoded signals are composed into one signal by the composite device 35. The thus-composed signal is subjected to 
convolution decoding processing by the convolution decoder 36. In the error detector 45, the convolution-decoded 
signal is subjected to error detection processing. 

If the error detector 45 does not detect any error, the signal output from the convolution decoder 36 is output as a 
received signal from the selector 39B. In contrast, if the error detector 45 detects an error in the signal, the 
convolution-decoded signal output from the base station 2-2 is output from the sefector 39B. 

As mentioned previously, the fifth embodiment yields advantageous results similar to those yielded by the first 
embodiment. The error detector 45 of the exchange 3D detects an error in the convolution-decoded signal output from 
the convolution decoder 36, whereby an error in a data signal having an improved error rate can be detected. Even in 
this case, there is no need to provide the error detector 45 for each of the base stations, and the error detector 45 can 
be shared between the base stations, thereby reducing the costs required for the error detector and contributing to 
cutting of the cost of the overall mobile communications system. 

(f) Description of a Sixth Embodiment 

FIG. 19 is a block diagram showing the configuration of an exchange used in a mobile communications system 
according to a sixth embodiment of the present invention. An exchange 3E shown in FIG. 19 is arranged so as to 
receive the data processed by the terminal station 1A and the base stations 2-1 to 2-3 shown in FIG. 15. 

In the fifth embodiment shown in FIG. 18, the delay device 44 is provided so as to receive a signal output from any 
one of the base stations (e.g., the base station 2-2 shown in FIG. 18). In contrast, in a sixth embodiment shown in 
FIG. 19, the composite device 45 composes into one signal the convolution-decoded signals received from all of the 
base stations 2-1 to 2-3, and a delay device 46 provided in the exchange 3E receives the thus-composed signal 
output from the composite device 45. 

In this case, if an error detector 47 detects an error in the convolution-decoded signal, the signal data received from 
the base stations 2-1 to 2-3 via the foregoing delay device 46 are selectively output from the selector 39B. In contrast, 
if the error detector 47 does not detect any error in the signal, the signal output from the convolution decoder 36 is 
selectively output from the selector 39B. 

In short, the exchange 3E can select either a signal after it has been subjected to re-encoding-and-composing 
processing or a signal before it is subjected to re-encoding-and-composing processing by detection of an error in the 
signal that has been subjected to re-encoding-and-composing processing. Superior data can be output according to 
the result of detection of an error in the data signals received from the base stations 2-1 to 2-3. 

In the exchange 3E used in the mobile communications system that employs the site diversity receiving method 
according to the sixth embodiment of the present invention, when the data signals are received from the base stations 
2-1 to 2-3, the receiver 31 receives the data signals. The frame decomposer 32 extracts data from the signals, and the 
delay device 33 corrects a delay in the data signal through use of a frame number. 

Subsequently, the convolution encoder 34 subjects the data signal to convolution encoding processing, and the 
convolution-encoded signals are composed into one signal by the composite device 35. The composed signal is 
subjected to convolution decoding processing by the convolution decoder 36, and the error detector 47 detects an 
error in the convolution-decoded signal. 

If the error detector 47 does not detect any error in the signal, the signal output from the convolution decoder 36 is 
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output as a received signal from the selector 39B. In contrast, if the error detector 47 detects an error in the signal, the 
signal-into which the convolution-decoded signals received from the base stations 2-1 to 2-3 are composed-is output 
as a received signal from the selector 39B. 

As mentioned previously, according to the sixth embodiment of the present invention, the error detector 47 of the 
exchange 3E detects an error in the convolution-decoded signal output from the convolution decoder 36, and hence 
advantageous results similar to those yielded in the fifth embodiment can be yielded. Further, the composite device 45 
composes into one signal the convolution-decoded signals received from the base stations 2-1 to 2-3, and hence the 
sixth embodiment has the advantage of being able to output the data improved further than the data produced by use 
of the convolution-decoded signals received from any one of the base stations 2-1 to 2-3. 

(g) Description of a Seventh Embodiment 

FIG. 20 is a block diagram showing the configuration of an exchange used in a mobile communications system 
according to a seventh embodiment of the present invention. An exchange 3F shown in FIG. 20 is arranged so as to 
receive the data processed by the terminal station 1 and the base stations 2-1 to 2-3 shown in FIG. 2. 

The exchange 3F is configured in substantially the same manner as is the exchange 3 (see FIG. 3) employed in the 
first embodiment. The exchange 3F comprises the receivers 31, the frame decomposers 32, the delay devices 33, the 
convolution encoders 34, a composite device 35A, the convolution decoder 36, an error rate measurement device 48, 
and the control section 60. In short, the exchange 3F employed in the seventh embodiment is different from that 
employed in the first embodiment in that the error rate measurement device 48 is connected to the output terminals of 
the receivers 31 . 

The error rate measurement device (i.e., an error rate measuring section) 48 measures an error rate of each of the 
convolution-decoded signals output from the base stations 2-1 to 2-3. 

More specifically, bits of the signals received from the base stations 2^1 and 2-2 are compared with each other. If 
there is a difference in bit between the signals, an error counter is incremented by one. Further, the number of 
compared bits is also counted. As a result, a mean error rate between the base stations 2-1 and 2-2 is obtained by 
dividing the value of the error counter by the number of compared bits, and by further dividing the result of such 
division by 2. 

Similarly, a mean error rate between the base stations 2-1 and 2-3 and a mean error rate between the base stations 
2-2 and 2-3 are calculated. As a result, the error rate of the base station 2-1 can be obtained by subtraction of the 
mean error rate between the base stations 2-2 and 2-3 from the sum of the mean error rate between the base stations 
2-1 and 2-2 and the mean error rate between the base stations 2-1 and 2-3. 

Further, similarly, the error rate of the base station 2-2 can be obtained by subtraction of the mean error rate between 
the base stations 2-1 and 2-3 from the sum of the mean error rate between the base stations 2-1 and 2-2 and the 
mean error rate between the base stations 2-2 and 2-3. The error rate of the base station 2-3 can be obtained by 
subtraction of the mean error rate between the base stations 2-1 and 2-2 from the sum of the mean error rate between 
the base stations 2-1 and 2-3 and the mean error rate between the base stations 2-2 and 2-3. 

The composite device (or composing section) 35A composes into one signal the convolution-encoded signals output 
from the convolution encoders 34 so as to reflect the error rates measured by the error rate measurement device 48. 
More specifically, the composite device 35A composes the signals into one signal while assigning the previously- 
measured error rates as weights to the signals. 

The exchange 3F may be provided with a selector which selects the convolution-encoded signal output from the 
convolution encoder 34 in addition to the composite device 35A. In this case, the selector can selectively output only a 
data signal having a superior error rate. 

In short, the exchange 3F is designed so as to subject the signals received from the base stations 2-1 to 2-3 to 
convolution encoding processing and to merge the convolution-encoded signals into one signal so as to reflect the 
error rates calculated from the signals received from the base stations 2-1 to 2-3. The composed signal is then 
subjected to convolution decoding processing. 

As shown in FIG. 20, in the exchange 3F used in the mobile communications system according to the seventh 
embodiment of the present invention, the receiver 31 receives the data from the base stations 2-1 to 2-3, and the 
frame decomposer 32 extracts data from the data signals. Error rates of the data are measured, and the delay device 
33 corrects a delay in the signal, through use of a frame number. The thus-corrected signal is output to the 
convolution encoder 34. 

Subsequently, the convolution encoder 34 subjects the signal to convolution encoding processing, and the composite 
device 35A composes the convolution-encoded signals into one signal while weighting the convolution-encoded 
signals in accordance with the previously-measured error rates. The convolution decoder 36 subjects the signal output 
from the composite device 35A to convolution decoding processing. 

In this way, the seventh embodiment yields advantageous results similar to those yielded by the first embodiment. 
Since the signals received from the base stations 2-1 to 2-3 can be composed into one signal while weighting the 
signals according to the error rates, more accurate data can be obtained. Even in this case, the performance of the 
mobile communications system can be improved. 

(h) Description of an Eighth Embodiment 

FIGS. 21 and 22 are block diagrams showing a mobile communications system according to an eighth embodiment of 
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the present invention. The radio communications system shown in FIGS. 21 and 22 comprises the terminal station 1, 
a plurality of base stations 2B-1 to 2B-3 (see FIG. 21), and an exchange 3G (see FIG. 22). 

In the eighth embodiment, a frame reliability information generator 27 is connected to the output terminal of the 
receiver 21 in parallel with the frame decomposer 22A in each of the base stations 2B-1 to 2B-3. 

The frame reliability information generator 27 measures the frame reliability of the data received from the terminal 
station 1. More specifically, the reliability of each frame is measured by detection of a receiving level and a correlation 
value. The frame decomposer 22A extracts data from the frame of the received data and outputs the data to the 
convolution decoder 23 when receiving frame reliability information from the frame reliability information generator 27. 

The frame generator 24B inserts the convolution-decoded signal received from the convolution decoder 23 and the 
frame reliability information received from the frame reliability information generator 27 into a data format designated 
beforehand in agreement with the exchange 3G. The signal is transmitted to the exchange 3G. Even this signal is 
assigned a frame number. 

As mentioned previously, the base stations 2B-1 to 2B-3 receive the signal transmitted from the terminal station 1 via 
the wireless line 8 and detects the frame reliability of the received signals. The signals are subjected to convolution 
decoding processing, and the convolution-decoded signals are transmitted to the exchange 3G via the wired circuit 9 
together with the result of detection of frame reliability. 

The exchange 3G shown in FIG. 22 is configured in substantially the same manner as is the exchange 3 (see FIG. 3) 
employed in the first embodiment. More specifically, the exchange 3G receives the frame reliability information which 
are detected by the plurality of base stations 2-1 to 2-3 with regard to the signal convolution-encoded signal received 
from the terminal station 1. Further, the exchange 3G receives convolution-decoded signals which are obtained from 
the signal transmitted from the terminal station through convolution decoding. 

The exchange 3G is provided with the receivers 31, frame decomposers 32B, delay devices 33B, the convolution 
encoders 34, the composite device 35, the convolution decoder 36, and the control section 60. 

The frame decomposer 32B extracts data from the frame of the data received by the receiver 31 in substantially the 
same manner as does the aforementioned frame decomposer 32A. The frame decomposer 32B has a reliability 
extraction section 323, along with a data extraction section 320 and a frame number extraction section 321. 

The reliability extraction section (i.e., frame reliability information receiving section) 323 extracts the frame reliability 
information received from the base stations 2B-1 to 2B-3. The data received from the data extraction section 320 and 
the reliability information are output to the delay device 33B, which will be described later. 

The delay device 33B delays the data received from the data extraction section 320 and the frame reliability 
information received from the reliability extraction section 323 for a given period of time (i.e., corrects a delay in the 
signals) in such a way that the data and the frame reliability information agree with the frame number extracted by the 
frame number extraction section 321. The delay device 33B outputs the data and the frame reliability information. The 
delay device 33 is also controlled by the control section 60. 

The composite device (or composing section) 35B composes the convolution-encoded signals output from the 
convolution encoders 34 into one signal so as to reflect the frame reliability information received by the reliability 
extraction section 323. The composite device 35B composes the signals while assigning weights to the signals 
according to the extracted reliability information. More specifically, the reliability information output from the delay 
device 33B is obtained for each frame, and hence the overall convolution-encoded signals output from the convolution 
encoders 34 can be weighted. 

In short, the exchange 3G subjects the signals received from the base stations 2B-1 to 2B-3 to convolution encoding 
processing. The convolution encoded signals are composed into one signal so as to reflect the frame reliability 
information received from each of the base stations 2B-1 to 2B-3. The thus-composed signal is subjected to 
convolution decoding processing. 

As shown in FIG. 21, in the mobile communications system according to the eighth embodiment of the present 
invention, when the data processed by the terminal station 1 are input to the base stations 2B-1 to 2B-3, the receiver 
21 receives the data. The frame decomposer 22A extracts data from the frame of the received data. The frame 
reliability information generator 27 measures the reliability of each frame, and the convolution decomposer 23 subjects 
the data to convolution decoding processing designated beforehand in agreement with the terminal station 1 . 

The frame generator 24B inserts the convolution-decoded signal output from the convolution decoder 23 into the data 
format designated beforehand in agreement with the exchange 3G f along with the frame reliability information 
received from the frame reliability information generator 27. The signal output from the frame generator 24B is 
transmitted to the exchange 3G. 

Subsequently, as shown in FIG. 22, when the data signals are received from the base stations 2B-1 to 2B-3, the 
receiver 31 of the exchange 3G receives the signals. The frame decomposer 32B extracts data and frame reliability 
information from the data format designated beforehand in agreement with the base stations 2B-1 to 2B-3. The delay 
device 33B corrects a delay in the signal through use of a frame number. 

The convolution decoder 34 subjects the signal to convolution encoding processing, and the composite device 35B 
composes the convolution-encoded signals into one signal so as to reflect the sets of frame reliability information 
received by the reliability extraction sections 323. The composed signal is subjected to convolution decoding 
processing in the convolution decoder 36. 
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As mentioned previously, the eighth embodiment of the present invention yields advantageous results similar to those 
yielded by the first embodiment. In addition, the reliability extraction section 323 is capable of re-encoding-and- 
composing the received signal, through use of the reliability information and on a per frame basis. Consequently, 
accurate data having an improved error rate can be obtained. 

(i) Description of a Ninth Embodiment 

FIG. 23 is a block diagram showing the configuration of a mobile terminal station and a base station of a mobile 
communications system according to a ninth embodiment of the present invention. FIG. 24 is a block diagram showing 
the configuration of an exchange used in the mobile communications system that employs the site diversity receiving 
method according to the ninth embodiment. As shown in FIGS. 23 and 24, the mobile communications system 
according to the ninth embodiment comprises the terminal station 1 , three base stations 2C-1 to 2C-3 (see FIG. 23), 
and an exchange 3H (see FIG. 24). 

More specifically, in the ninth embodiment, a reliability measurement device 28 is connected to the output terminal of 
the receiver 21 in parallel with the frame decomposer 22B in each of the base stations 2-1 to 2-3 according to the first 
embodiment. 

The reliability measurement device 28 measures the reliability of the data received from the terminal station 1 on a per 
bit basis. More specifically, the reliability measurement device 28 detects soft determination information regarding the 
data received from the terminal station 1. The reliability measurement device 28 outputs to the convolution decoder 
23A the reliability information regarding position known from a frame decomposer 22B, which will be described later. 

The frame decomposer 22B extracts data from the frame of the received data and notifies the reliability measurement 
device 28 of the position where the data are extracted. Further, the frame decomposer 22B outputs the extracted data 
to the convolution decoder 23A. 

The convolution decoder 23A subjects the data to convolution decoding processing in the manner designated 
beforehand in agreement with the terminal station 1. Further, the convolution decoder 23A subjects the data to soft 
determination decoding processing through use of reliability information. Consequently, soft determination information 
obtained as a result of the soft determination decoding processing is also output. 

The frame generator 24B inserts the decoded data received from the convolution decoder 23A into a given frame 
format designated beforehand in agreement with the exchange 3H. The convolution-decoded signal having soft 
determination information is inserted into the frame format. Therefore, even in this case, the signal is assigned a frame 
number. 

More specifically, the base stations 2C-1 to 2C-3 receive the signal transmitted from the terminal station 1 via the 
wireless line 8. The base stations 2C-1 to 2C-3 detect the reliability of the signal and subject the signals to decoding 
processing associated with an output of soft determination, through use of the result of reliability detection. The signal 
that is subjected to convolution decoding processing associated with an output of soft determination is transmitted to 
the exchange 3H via the wire circuit. 

The exchange 3H is configured in substantially the same manner as is the exchange 3G (see FIG. 22) employed in 
the eighth embodiment. More specifically, with regard to the convolution-encoded signal transmitted from the terminal 
station 1 , the plurality of base stations 2C-1 to 2C-3 subject the received signals to convolution decoding processing 
associated with an output of soft determination. The thus-convolution decoded signals are received by the exchange 
3H. 

The exchange 3H has the receivers 31, frame decomposers 32C, delay devices 33B, convolution encoders 34A, 
composite devices 35C, the convolution decoder 36, and the control section 60. 

The frame decomposer 32C is configured in substantially the same way as is the frame decomposer 32B employed in 
the eighth embodiment In the eighth embodiment, the reliability extraction section 323 extracts reliability information 
on a per frame basis. In contrast, in the ninth embodiment, the exchange is provided with reliability extraction sections 
323A so as to extract reliability information on a per bit basis. 

The convolution encoders 34A subject the convolution-decoded signals received from the base stations 2C-1 to 2C-3 
to convolution encoding processing associated with an output of soft determination through use of soft determination 
information. The convolution-encoded signals are output from the convolution encoders 34A. More specifically, the 
convolution encoders 34A perform a convolution encoding processing along with the per-bit reliability information 
received from the reliability extraction section. The composite device 35C composes the signals into one signal by 
utilization of the soft determination signal output at the time of convolution encoding processing while assigning a 
weight to the signals on a per bit basis. 

More specifically, in the exchange 3H, the signals received from the base stations 2C-1 to 2C-3 are subjected to 
convolution encoding processing associated with an output of soft determination by utilization of the soft determination 
output information. The convolution-encoded signals are composed into one signal by utilization of the soft 
determination signals output at the time of convolution encoding processing. The thus-composed signal is subjected to 
convolution decoding processing. 

In the mobile communications system according to the ninth embodiment of the present invention, as shown in FIG. 
23, the data processed by the terminal station 1 are input to the base stations 2C-1 to 2C-3, and the data are received 
by the receivers 21. The frame decomposer 22B extracts the data from the frame of the received data. 

At this time, the reliability measurement device 28 measures the reliability of the data on a per bit basis. The 
convolution decoder 23A performs soft determination decoding processing, through use of the per-bit reliability 
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information received from the reliability measurement device 28. The convolution decoder 23A outputs the 
convolution -en coded signal and the soft determination information subjected to soft determination decoding 
processing. 

The frame generator 24B inserts the convolution-decoded signal and the soft determination information received from 
the convolution decoder 23A into the data format designated beforehand in agreement with the exchange 3H. The 
frame signal is transmitted to the exchange 3H. 

Subsequently, as shown in FIG. 24, when the data signals received from the base stations 2C-1 to 2C-3, the receivers 
31 of the exchange 3H receive the data. The frame decomposer 32C extracts the data and the per-bit reliability 
information from the data format designated beforehand in agreement with the base stations 2C-1 to 2C-3. The delay 
device 33B corrects a delay in the signal through use of a frame number. 

The convolution encoder 34A subjects the signal to convolution encoding processing, through use of the soft 
determination output information. The composite device 35C composes into one signal the signals subjected to 
convolution encoding processing associated with the output of soft determination, and the convolution decoder 36 
subjects the subjects the composed signal to convolution decoding processing. 

As mentioned previously, even the ninth embodiment yields advantageous results similar to those yielded by the first 
embodiment. In addition, the reliability extraction section 323A can perform a re-encoding-and-composing processing 
through use of per-bit reliability information, whereby high-accuracy data having an improved error rate can be 
obtained. 

(j) Description of a Tenth Embodiment 

FIG. 25 is a block diagram showing the configuration of an exchange used in a mobile communications system 
according to a tenth embodiment of the present invention. An exchange 31 shown in FIG. 25 is designed so as to 
receive the data processed by the terminal station 1A and the base stations 2-1 to 2-3 shown in FIG. 15. 

In short, the exchange 31 employed in the tenth embodiment is formed by combination of the exchanges described in 
the first, third, fourth, and sixth embodiments. 

The convolution-encoded signal transmitted from the mobile terminal station 1A is subjected to convolution-decoding 
processing performed by each of the plurality of base stations 2-1 to 2-3. These convolution-decoded signals are 
received by the exchange 31, as they are received by the foregoing exchange 3B (see FIG. 16); The data are 
subjected to error detection processing at a plurality of locations (e.g., three locations in the circuit configuration 
shown in FIG. 25). 

More specifically, the exchange 31 comprises the receivers 31, the frame decomposers 32, the delay devices 33, the 
convolution encoders 34, a second composite device 35', the convolution decoder 36, a delay device 38A, a selector 
39C, a first error detector 40', an error determination device 41 ',a first composite device 45A, a delay device 46A, a 
third error detector 47', a second error detector 49, a principal signal changeover control section 50, and the control 
section 60. 

A first composite device (or first composing section) 45A composes into one signal the convolution-decoded signals 
received from the base stations 2-1 to 2-3. A second composite device (or second composing section) 35' composes 
into one signal the signals output from the convolution encoders 34. 

The selector (or signal selection section) 39C selects any signal from the signals received from the base stations 2-1 
to 2-3, the composed signal output from the composite device 45A, and the signal output from the convolution 
decoder 36. The selection of a signal is accomplished on the basis of a signal output from the principal signal 
changeover control circuit 50, which will be described later. 

A first error detector (or first error detecting section) 40* detects an error in each of the convolution-decoded signals 
output from the base stations 2-1 to 2-3. A second error detector (or second error detecting section) 49 detects an 
error in the composed signal output from the first composite device 45A, and the third error detector 47' detects an 
error in the signal output from the convolution decoder 36. 

The delay devices 38A, 46A function in substantially the same way as do the foregoing delay device 38 (see FIGS. 
14, 16, and 17) and the delay device 46 (see FIG. 19). The error determination device 41' functions in substantially the 
same way as does the foregoing error determination device 41 (see FIG. 16). 

The principal signal changeover control section 50 controls the changing of a signal performed by the selector 39C 
according to the error presence/absence information received from the first error detector 40', the second error 
detector 49 and the third error detector 47*. The error determination device 41' and the principal signal changeover 
control section 50 are formed into a signal changeover control section 50A. 

More specifically, the signal changeover control section 50A receives detection results from the first, second, and third 
error detectors 40\ 49, and 47' and makes a determination as to whether or not an error is detected from the signals 
received from the base stations 2-1 to 2-3, through use of the detection result received from the first error detector 40'. 
If no error is detected from the signals received from the base stations 2-1 to 2-3, an error-free signal of the signals 
received from the base stations 2-1 to 2-3 is output as a received signal from the selector 39C. If errors are detected 
from all the signals received from the base stations 2-1 to 2-3, the signal changeover control section 50A makes a 
determination as to whether or not an error is detected from the composed signal, through use of the detection result 
received from the second error detector 49. If no errors are detected from the composed signal, the composed signal 
is output as a received signal from the selector 39C. In contrast, if an error is detected from the composed signal, the 
signal changeover control section 50A makes a determination as to whether or not an error is detected from the signal 
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received from the convolution decoder 36, through use of the detection result received from the third error detector 
47'. If no errors are detected from the convolution-decoded signal, the changeover control section 50A controls the 
switching operation of the selector 39C in such a way that the convolution -decoded signaf is output as a received 
signal from the selector 39C. 

If an error is detected from the convolution-decoded signal (i.e., the third error detecting section detects an error), the 
exchange 31 outputs the composed signal or the signals received from the base stations 2-1 to 2-3 as a received 
signal. 

In short, if the third error detector 47* detects an error, the exchange 31 according to the tenth embodiment selectively 
outputs the data processed on the preceding stage (i.e., the composed signal output from the first composite device 
45A) or the data processed on the stage one before the preceding stage (i.e., the convolution-decoded signals which 
are received from the base stations 2-1 to 2-3 and are processed in the delay devices 33). 

The exchange 31 is provided with error detectors (i.e., the first error detector 40", the second error detector 49, and the 
third error detector 47*) disposed in a plurality of areas where the error detectors are required. As a result, the data to 
be output can be quickly processed according to the state of detection of an error in the signal. 

In the mobile communications system according to the tenth embodiment having the foregoing configuration, when the 
exchange 31 receives the data signals subjected to required processing performed by the terminal station 1 A and the 
base stations 2-1 to 2-3, the receivers 31 of the exchange 31 receives the data signals as shown in FIG. 25. The frame 
decomposer 32 extracts data from the data signal, and the delay device 33 corrects a delay in the signal through use 
of a frame number. 

Subsequently, on the basis of the signals output from the delay devices 33 (i.e., the convolution-decoded signals 
received from the base stations 2-1 to 2-3), the first error detectors 40* detect an error in the convolution-decoded 
signals received from the base stations 2-1 to 2-3. Error presence/absence information signal regarding the result of 
error detection is output to the error determination device 41 

Further, on the basis of the signals output from the delay devices 33, the second error detector 49 detects an error in 
the signal composed by the first composite device 45A. Error presence/absence information regarding the result of 
error detection is output to the error determination device 41\ 

Further, on the basis of the signals output from the delay devices 33, the third error detector 47' detects an error in the 
convolution-decoded signal output from the convolution decoder 36. Error presence/absence information regarding 
the result of error detection is output to the error determination device 41'. 

Upon receipt of the error presence/absence information signals from the first, second, and third error detectors 40', 49, 
and 47", the error determination device 41' makes a determination as to whether or not an error is detected from the 
signals received from the base stations 2-1 to 2-3, through use of the result of detection of the first error detector 40'. 

Subsequently, if no errors are detected from the signals received from the base stations 2-1 to 2-3, an error-free signal 
of the signals received from the base stations 2-1 to 2-3 is output as a received signal from the selector 39C (i.e., 
along the path represented by the delay device 33. fwdarw. the delay device 38A.fwdarw.the selector 39C shown in 
FIG. 25). In contrast, if errors are detected from all of the signals received from the base stations 2-1 to 2-3, a 
determination is made as to whether or not an error is detected from the composed signal, through use of the 
detection result signal received from the second error detector 49 (i.e., along the path represented by the first 
composite device 45A.fwdarw.the second error detector 49 shown in FIG. 25). 

Subsequently, if the second error detector 49 does not detect any error in the composed signal output from the first 
composite device 45A, the composed signal is output as a received signal from the selector 39C (i.e., along the path 
represented by the first composite device 45A.fwdarw.the delay device 46A.fwdarw.the selector 39C). In contrast, if an 
error is detected from the composed signal, a determination is made as to whether or not an error is detected from the 
signal received from the convolution decoder 36, through use of the detection result signal received from the third 
error detector 47' (along the path represented by the convolution decoder 36.fwdarw.the third error detector 47'). 

Further, if no error is detected from the convolution-decoded signal, this convolution-decoded signal is output as a 
received signal from the selector 39C (i.e., along the path represented by the convolution decoder 36.fwdarw.the 
selector 39C). 

As mentioned previously, according to the tenth embodiment, the exchange 31 is provided with the error detectors 
(i.e., the first, second, and third error detectors 40*, 49, and 47') positioned at a plurality of locations where the error 
detectors are required. Therefore, the data to be output can be quickly processed according to the state of detection of 
errors in the received signal. Further, best data can be efficiently selected, and hence the tenth embodiment has the 
advantage of being able to significantly improve the processing capability of the overall mobile communications 
system. 

(k) Others 

The method of detecting an error in a convolution-decoded signal within an exchange described in the previous 
embodiments is not limited to the foregoing embodiments. It is only essential that the error detector be provided in at 
least a position where an error in a received signal can be detected. As a result, the mobile communications system 
can be constructed through use of required circuits according to the state of a circuit, thereby resulting in a great 
contribution to the flexibility of construction of the system. 

The foregoing embodiments have been described in detail with reference to the cases where two or three base 
stations exist within the system. However, the same present invention can also be applied to a case where four or 
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more base stations exist in the system. Further, although the exchange has been used as an example of the base- 
station host apparatus in the foregoing embodiments, the present invention is not limited to these embodiments. Any 
apparatus may be used as the base-station host apparatus, so long as the apparatus is connected to at least base 
stations through the wire circuit 9. 
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® 15 &A£®, &^7fcte&&Wifi%^m&W#&^mt£&iti&^ 

® 17 gj£® y &^7&&mfc&&XWtt%v9£&#m&X&^4£t£ 



% m> * itm # B&JL; 

®21%Mm> &^7&M~T CDMA ^r^^»>f2:S.^#^r>i-^^-^il > fs^ 
S 28 ^^T^.J^T CDMA ^g^&jL^&^r&tt&^fc&ft % 

S 29 JL^T^JBt CDMA 

( a ) J*4sM8***— 

2-14 2-n ( n^L^^) -'feto^it— 8 ( jK.^ 



-^Tft**- ( ^iLiH%^) 9 ^-^^^ 2-1 M. 2-3 m 2 

t£#^i&^i^t^->h&^ 2-1 ^ 2-3 #*f?L ( *p n = 3 ) . £jg)U£ 
-t, 8lT4Mh& n - 3 

IK 12 % &Ar-+£MU& 13 . *.*^±*io F&Jfr&& 

*fsfci& 1 t^L^ 6&4tt*, JUU*4M« ( ENC : *|4ftNM&) 11 

iMttJfcft. dMUt4*/*£.g. io a l " , " r, - o - , 

( "1". "1", " 1 K " 0 " , " 1 " , " 0 " , " 1 " , B 1 " ) . 

*>m 4(b) 4(a) Br-iFtiii&fc/LgL&io f**t&]gt 

m^tkmr 12 fe£-$UM£> 11 Mk&iti4L&&J^&ftJ9&j&L 3 — 

IM«it^#.»;Mi. *AT««*ft*. 13 8 

12 2-1 J. 2-3 . 

-5 ^Jfc 2-1 J. 2-3 «MtiM fe*t 1 #4&##&J£dMt&jJ*: 

«94t4*i2tfr&4fc*L 3 £.ilt dbvQ 2 2-1 M- 2-3 fete— >H*. 

*J£2K —>Mfta*W&22, — 4^4MMW*.( DEC) 23, — >Mft/*£.«. 

24. ^— ^,&xlL^25. 

21 &4fcif 1 . ( Jt^fflUtafrflUlfr*, ) - >® 4 

^® 4 ( e ) *hF, ^^22ii.i±^^^^^,^W->i 
^ fcWfU&£k4BL$k. '4MRffJ48- ( DEC ) 23 &jRJ?JMkJfc 1 



JLH9 4 ( f ) ) 4*A^«£i?-£4fcix. 3 ^— 3&*M£3L6$— -HI*.«**.'f» 

(m'A^^&fej^ttWM.) . >©4 c g ) #r^, — 

iLi€.# 25 24 9 J&&N&.4fcfr» 

3. 

jgJlftJfcSL, 2-1 J. 2-3 Jg&j&DM&jg. 8 ^j&U^s&ii; 1 SUM* 

^-t. &&&^±nM&m&i^3ue, 2-1 ^ 2-3 jMrftfe*- 9 4& 

4»JMMrif^«^^&4M&3. 

2-1 J. 2-3 JL3Ufefr 3 

■k^m 3 3 fete— >Hfr)Ug- 31 „ — >Mft*Hf£. 32 % —A- 

&&Mrft 33 , —^&3rJ&&,m ( ENC ) 34 „ — <4^riU£JL 35 . — >H£ 
( DEC ) 36 ; tflJL— 60 . 31 *1*jM£-& 2-1 

5-2-3 fifttUt ( *4**SHt-5" > - *»J^fSi- **** 31 ffSaifcMt'ih 
^-^^^iC.-^^^&^^m->^^-f-^^^, >S 4(h) 

32 >&M^t«- 31 4Mt^*^JUtWW*t4»»«-9-. 

«^*32»**«»^ 320 i^*^4tfr^321. >@4 ( i ) *f 
^-J£IS.|g# 33 >a3#ti^£,feMjt4Egt^^^ 320 

frm&rtentfstfi^ ^^su^sj* 2-1 m. 2-3 

2-3 ^^J^^^^^ft-r ( ^4MWit««) ifc*J4MMft^^4. 



AJJ* 2-1 J. 2-3 *tt*f^fttt4m*k. 

*>® 5 4E4*4MJ& 34 -Jfcfc- n 340a . 340b , « 

341 „ 342 % 343 . glftA**. ( R ) = 1/2 Bfr, JLftJfc— * 
Mi** ( k ) - 3 Bfc n 340a , 340b , 

*34K 342 , 343 *«MIL " 1 - % - D - *> - D> - , ******** 
#g. = l+D 1 ^g.- l+lHD , t .. jfr-f— ^A'tt*Ajfc4fT*Wi 

tt**HM-- ( go, g , ) . 

^iUtJL(A^A^)' 35 ^-flMt&JMUftJSW 34 

M6^, -MU&JL35 ^-^«»J^^ 350 ^-^^J 
351 . ' 

350 n^-^mi^M^t^p^m^^^gt 

ZWt'f. *>m 7 ( a ) //p*:, ^AW*.^^350«SfeS«JL. ^rf&^UEL 
'NfcMTS- (^^1 , %A2, ^A3 ) tfrft 0*1 , Ppai^^t 

9 fiHfi*j$-~ + ( jtJi^Mk-ft, :ML=>HfcV*. " l - , - i » , 
. " 0 - , M*ft4t. " l " . -5j*bte*]-*fc, dML=.>NfrA*. - i - , « o »' 

"0" , " 0" ) „ 

^A^*tt^^Wf60ltB. «Hk», 7(b) #f^, dMUfrA 

" o. 6 - . ffi jttt&iF^ 351 m&jfl%L&%L&.g,T £4t#g£.6*j* 

( *->Ht-9-*^r«. i JW->M*-5-**lit ok *>® i ( c ) £ 



4&4*<fJ8« ( DEC: 36 43LAk&&.3fcM. 35 

-HUUfc 2-1 J. 2-3 ttt4M*llf*l8- 23 W¥it/fJt&t&L+f6JIK& m m*t, 

2-1 M. 2-3 Afaqft ttftja te, **.4ir-5-^4iH*.ft 
£lT^tt#*Mr**fc+. jfcifcfr. 3 tt&frmaM 34 , <g*£&JL 35 % 

VLXj/(JSk& 36 . 34 t, ^8^*J*.2-1 2-3 4fr* afrit 

^&4fr$ffr&f*$tfc. 1 *, 4WMftJ^* 11 4b»Jt*t/*4M& 10 4fr 

tfj***3MfUlW3Ubi§£iJ; 2-1 2-3 — JSLJMS^.^^r*^4M«<fe^*fc. 
^. ^5!l^^^^JS^^^#t4&^/ t ^^12^A.^^^^^t, # 
*t&it*.*fcU» 8 ^^ULiU^ 13 ^Lo^ll^it 2-1 j£ 2-3 . 

i^&> >&M^&*6 2-1 ^ 2-3 t» '«*t*-21**t*.©'^*i*'l ^^f, 
JLtibMf* 22 jgL«46-iUtMftJ^t*. 4M**WJ* 23 4t4Mit&&*d&- 
JLW/ 6 Jl* 24 teMbJW 

:Jta@ 3 3 t> 31 #r#U*^i& 2-1 j£ 2-3 SUM 

4frifc3*$UM& 34 . 



4HfcJL*MH*tt*J*( Kp^-, *^Jl.MHHfcalJ& 40 » , 49 , 47 ' ). 
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